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CRACKING VELOCITY OF GLASSES 


By HUBERT SCHARDIN, LEONHARD MUCKE 
and WOLFGANG STRUTH, WEIL a. RHEIN* 


TRANSLATED FROM GLASTECHNISCHE BERICHTE, MAY 1954 
By NANCY L. WILSON and ORIN C. HANSEN, JR.** 


KE anier work has shown that the maximum velocity of 
propagation of glass fractures is to be considered a phys- 
ical constant. In the following article, the cracking ve- 
locity is calculated from new measurements for a series 
of Schott glasses. The value of v.+ lies between 750 and 
1740 m/sec, or at 2155 m/sec for fused silica. An attempt 
was made to find a correlation between the cracking ve- 
locity and other physical constants. When vy, is plotted 
against density or mean molecular weight, the values 
group themselves with relatively small scatter about a 
mean curve. When plotted as a function of other quan- 
tities, for example v. = f (vp), where v, is the velocity 
of sound in the glass, only the flint glasses show a definite 
correlation. 


* * * * * 


In 1937, using a high frequency cinematographic bal- 
listic method, H. Schardin and W. Struth found a con- 
stant velocity of propagation for the fracture process in 
glass'. For all glasses tested at the time (window and 
plate glass), the velocity was about 1500 m/sec. At the 
instigation of the Deutsche Glastechnische Gesellschaft, 
further investigations were undertaken on single sheet 
safety glass (Sekuritglas), wire glass and fused silica. 
The findings were reported at the 21st Glastechnische 
Tagung in Berlin (February 1938)* and confirmed the 
original results. In the case of Sekuritglas, the same ve- 
locity was obtained as for untreated glass, while fused 
silica yielded a velocity of about 2200 m/sec. These find- 
ings were also confirmed by F. E. Barstow and H. E. 
Edgerton in 1939 using flash photography*. With the 
work of A. Smekal and his associates, it became possible 

* With the Technical Service of the French Army. 

** Both of Preston Laboratories, Butler, Pennsylvania. 


+ In German, v/s is written for ve and v/t for vp. 
tt Edgerton in 1941 also measured low velocities. 
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to determine the cracking velocity by analysis of the rip- 
ple marks which are produced on the fracture surface of 
glass rods broken under certain conditions (Wallner 
lines)*. This method shows that the fracture begins at 
the origin with a small velocity which then rises to the 
value obtained by spark cinematography.{t The cracking 
velocity of 1700 m/sec for Schott glass BK 7 determined 
by A. Smekal from ripple marks was thus confirmed with- 
in the accuracy of spark cinematographical measurement. 

Although no variation with temperature was found with 
the spark cinematography method, more accurate meas- 
urements by H. M. Dimmick and J. M. McCormick* have 
since demonstrated the existence of a small temperature 
effect. It is negative, however, increasing temperature 
causing a slight decrease in the cracking velocity. 

In the present paper we are concerned with the determ- 
ination of the maximum cracking velocity for a large 
number of different kinds of glass which were obligingly 
made available to us by the Jenaer Glaswerk Schott & 
Gen. in Mainz. Since it is possible that the maximum 
fracture velocity is not attained in the case of weakly in- 
stigated fractures, it was considered important to initiate 
the fracture with a sufficiently intense blow. As in pre- 
vious work, the glass plate, in this case 15 x 15 cm, was 
traversed obliquely by the projectile. This method pro- 
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Fig. 1. Fundamental arrangement of the spark cinema- 

tographic apparatus used. Illuminating sparks, F, to F,; 

image forming objectives, 0, to 0.; condenser lens C; image 
plane P; object G. 
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Fig. 2. Photograph of a fracture process from glass plate No. 2 made with a 24-spark camera. 300,000 frames per second. 
Fracture produced by a projectile. 
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Fig.. 3, Six-single frames from a cinematographic series for the fracture process in glass No. 27. Formation of two “self- 
. perpetuating” secondary fractures. 
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vides a simple means for the exact synchronization of the chosen intervals, for example, 2 micro-seconds. As-shown 
fracture with the photographic apparatus. in the figure, the light of each spark is focused on its 

The multiple spark camera® * (Fig. 1) served to pro- individual objective by the condenser lens C. There are 
vide a time sequence of photographs of the fracture proc- formed, therefore, at the plate PP, 24 images of the test 
ess. Twenty-four sparks, F, to F.4, are set off at suitably object G which is located in the field of vision of the con- 





Fig. 4. Six single frames from a cinematographic series for the fracture process in glass No. 24. The circular boundary 
of the primary fracture which is still present in the second picture is distorted in the following exposures through the 
formation of secondary fractures. 4 
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Fig. 5. Six single frames from a cinematographic series for glass No, 16. Numerous secondary fractures with the formation 
of clusters. 
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Fig. 6. Six exposures for glass No. 3. Extremely strong secondary fracture formation. The fractures can be followed only 
over short paths. 


denser. Figure 2 shows a photograph of this type. The 
fracture had already begun before the first exposure. In 
exposures 6-12 particularly, the perfectly circular boun- 
dary of the primary fracture may be seen. In the sub- 
sequent exposures, the image becomes somewhat distorted 
by several secondary fractures. In exposure 10, for ex- 
ample, a secondary fracture is beginning directly in front 
of the primary fracture front. This secondary fracture 
eventually develops into a significant fracture cluster. In 
exposure 15 a secondary fracture is seen branching out 
to the left from its point of origin on the right hand edge. 
Nevertheless, the distance versus time curve for the propa- 
gation of fractures is to be determined from a great num- 
ber of exposures taken from numerous fractures. 


Vp 
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Fig. 7. Dependence of the cracking velocity v. on the longi- 
tudinal wave velocity v,. 
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The position of the fracture front can be obtained with 
an accuracy of a few tenths of a millimeter on the scale 
of the original object. For an accurate determination of 
the location of the fracture front independent of the opti- 
cal errors introduced by photographing and enlarging, a 
plate with a 5 mm. grid is copied on the photoplate. The 
reference grid is so placed before the actual test that the 
glass plate to be investigated will be located later in ex- 
actly the same plane. 

The exact timing of the individual photographs is 
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Fig. 8. Dependence of the value v./v, on the density p. 
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achieved by registering the interval of the illuminating 
sparks using a rotating drum. The time of each illumi- 
nating spark can be measured to within 10-7 sec. The 
precision of the measurement of distance as a function of 
time in the determination of cracking velocity depends on 
what length of the fracture can be followed satisfactorily. 
Taking, for example, a path distance of 2 cm, one obtains 
an accuracy for the cracking velocity of 1%. 

One cinematographic photograph is equivalent to a 
large number of single experiments, however, since nu- 
merous fractures may be measured on the same plate. By 
taking an average value, an accuracy even better than the 
value of 1% given above is obtained for the cracking 
velocity. Only in cases in which the glass has a strong 
tendency to produce secondary fractures is the accuracy 
‘ess since the path length to be followed is smaller, and 
‘here are fewer usable fractures. In Fig. 3 there appear, 
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° a Sere. Proceedings of the International Commission on Glass, 1, 












TABLE 1 


CRACKING VELOCITY, SOUND VELOCITY, 
DENSITY AND MEAN MOLECULAR 
WEIGHT OF GLASSES 















3623 





4.97 


Cracking Sound Mean 

No. Velocity Velocity Density Molecular 

Ve Vp p Weight 
(m/sec) (m/sec) (g/cm*) M 
Flint Glasses 

1 1400 4826 2.94 76.9 
2 1340 4583 3.16 81.2 
3 1340 4528 3.22 84.6 
4 1260 4615 3.22 82.8 
5 1240 4432 3.47 89.3 
6 1190 4431 3.51 91.5 
7 1170 4223 3.59 93.0 
8 1140 4275 3.59 92.9 
9 1100 4213 3.68 95.1 
10 1090 4147 3.78 97.9 
11 1045 4155 3.91 100.1 
12 1015 4009 4.08 104.0 
13 1000 3966 4,21 106.6 
14 905 3871 4.44 111.2 
15 850 3784 4.60 115.2 
16 840 3707 4.79 118.1 


















Other Glasses 


18? 2155 5455 2.20 60.0 
19 1740 5598 2.54 64.8 
20 1705 5873 2.53 63.2 
21 1570 4904, 2.27 66.4 
22 1540 4808 2.54 77.4 
23? 1510 (5300) 2.50 — 
24 1500 5664 2.57 67.8 
25 1345 5399 3.11 75.5 
26 1325 5532 3.60 90.3 
27 1220 5235 3.55 85.4 
28 1200 5347 3.77 94.1 
29 1150 4659 3.49 87.1 











1No. 18-fused silica. 
2No. 23-window glass. 
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for example, two very strong self-perpetuating secondary 
fractures running in opposite directions which give rise to 
still further secondary fractures*. These are exceptions, 
however, which appear in certain types of glass. Most 
glasses behave as in Fig. 2. 

Table 1 gives a compilation of the measured values for 
29 different glasses whose chemical compositions, except 
those for window glass and fused silica, are given in Table 
2. Flint glasses are listed separately from the remaining 
glasses since in their case a characteristic correlation 
exists. 

Values for the cracking velocities of glass types, Nos. 
18-29, have already been given by H. Schardin in 1952 
(June) at the session of the International Commission on 
Glass in Sheffield. They are not as yet published else- 
where, however, since the lecture is to appear shortly in 
the new Proceedings of the International Commission on 
Glass.* 

The values for the cracking velocity v, lie between 750 
m/sec [17] and 1740 m/sec [19] or at 2155 m/sec for 
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Fig. 9. Cracking velocity as a function of density. 
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Fig. 10. ve/vp as a function of p'vy. 








fused silica. Values for the velocity of sound v, (longi- f 
tudinal wave) are also given in the table. These values VB 
are calculated after L. Bergmann® from the values given 

by him for the modulus of elasticity, density and Poisson’s 
Ratio. The table also contains the density p as well as 

the “mean molecular weight” M * calculated from the 

glass composition (Table 2). 

The maximum cracking velocity of a glass is to be re- 
garded as a physical constant in itself. The question is 
whether this quantity is related to other physical con- 
stants and if so to which ones. First of all it would be Le 
assumed that a correlation with elastic waves ought to nt cn © Fidetgtiscer 
exist. In order to check this assumption, the values of mt - pee rae eee 
the cracking velocity v, given in Table 1 are plotted as a 
function of the longitudinal wave velocity v, in Fig. 7. 
Although this method of representation shows a regular 
variation in the case of the flint glasses, the other glasses 
tested show an irregular distribution so that in general 
one cannot say that a simple correlation exists between _ gag } 
fracture and sound velocities. A similar scatter appears SS FF FE ES eee 
when one introduces the transverse wave velocity (vs) in- Fig. 11. Cracking velocity as a function of mean molecula- 
stead of the longitudinal wave velocity. — 








a Although a certain degree of correlation was obtained 
*M is calculated in the following manner from the synthetic composi- Mm os a Gy. 2h : ° 
tion supplied by the Jenaer Glaswerk u. o- 7 Mainz (example Ay when the value of Vv. /V p was plotted against p in the cas 
lass No. 4): number of moles per 100 g of oxide mixture: SiOz2: 0.881; . 
bO: 0.154; NasO: 0.110; KsO: 0.063; a total of 1.208 moles, M—=82.8. (Continued on page 168 





TABLE 2 
SYNTHETIC COMPOSITION OF THE GLASSES INVESTIGATED IN WEIGHT PER CENT 





Ve 
No. (m/sec) SiO, PbO Na.O K:O BaO~ B.O, Al.0, ZnO CaO Sb.O, AsO; 


Flint Glasses 
1400 61.5 25.4 4. 8.2 0.3 
1340 55.9 31.3 4. 8.0 0.3 
1340 53.7 35.6 ‘ 7.9 0.8 
1260 52.9 34.4 ; 5.9 — 
1240 48.9 41.8 A. 4.9 0.3 
1190 47.2 44.3 3; 5.0 — 
1170 45.7 45.0 7.6 1.0 
45.6 45.2 5.0 0.6 
44.0 46.5 : 7.2 0.3 
43.1 50.0 d 5.9 — 
40.9 : 4.0 0.3 
38.8 é 5 3.9 0.3 
37.2 ‘ 32 0.3 
34.3 . 25 0.3 
31.7 ; 2.5 0.3 
30.8 A 2.0 0.3 
pd | 5 1.0 — 


wOowmMnansewnre 





Other Glasses 
12.0 4.0 
tL5 — 
18.6 15.2 
19.8 2.5 

a5 — 

5.9 — 
17.9 1.4 
4.9 2.5 


10.1 0.7 ; . ' 3.0 TiO, 
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COWS FIND CONTENTMENT 
IN GLASSED BARN 


P erhaps the most carefully-housed dairy herd in Amer- 
ica is now settling down to life in a glistening, spacious 
$100,000 barn on Ohio’s new experimental farm near 
Castalia, in Erie County. A herd of 55 selected heifers 
from top dairy herds at state welfare farms will be the 
subject of continuing research into the effect of housing. 


feeding and handling on milk production and milk 
quality. 

The barn, 200 x 60 feet with a 60-foot wing, is designed 
to provide the ultimate in two types of cattle housing 
—stabling and open-shed. It is located on a new 335-acre 
North Central Substation Research Farm of the Ohio 
Agricultural Experiment Station. Both farm and barn 
were provided by William E. Levis, Director and member 
of the Executive Committee of Owens-Illinois, through 
Charities Foundation, Inc. 

Looking as much like an ultra-modern, tastefully- 
designed school building or a luxurious country club as 
View of stanchion barn. Glass block is used in all window 


areas. The cows living in this barn are milked in stalls, milk 
glass piping to milk house. 


it does a barn, the rambling two-story structure provides 
every possible comfort and convenience for the experi- 
mental herd and its handlers. Glass block panels on all 
sides of the brown and white barn provide interior day- 
lighting, and walls of glass block and flat glass within the 
building distribute the daylight to deepest recesses of 
the structure. 

A special “maternity ward” provides quarters for nine 
“expectant mothers,” with facilities for housing calves 
until they are turned loose with the herd. 

Approximately half of the herd will use open-shed 
housing, with a loafing area running 125 feet long under 
the 40-foot concrete area in the open. A feed alley bi- 

(Continued on page 160) 


View through milk room. Super-clear glass block provides 
excellent vision to the outside. 





TEMPERATURE REGULATION OF ELECTRIC OVENS 


By DIPL.-ING. J. HOROWITZ 
Olten, Switzerland 


TRANSLATED BY ROBERT F. 


Tie following article covers only the regulation of 
electric ovens for heating ware and will not include the 
regulation of melting furnaces. 

A general survey of the development of automatic 
regulators for oven temperatures shows that improve- 
ments have been made partly because of increased labor 
costs, but more because of the recognition of their value 
in uniformity of heat treatment and economy to meet 
the increasing demands for quality of the ware. The 
first apparatus of this sort appears to have been used in 
U.S.A. in 1909 on gas ovens. This innovation however, 
was not followed up since, with gas firing, oven tempera- 
tures can be kept reasonably constant with relatively 
simple regulators. 

The behavior of electric ovens with resistance heaters 
is entirely different, however. Here, the only possibility 
is the regulation by hand of an on-and-off switch for a 
fixed resistance with an unnecessary loss of energy. An- 
other possibility is to use an expensive variable trans- 
former to regulate the voltage supplied to the oven. As 
both these methods are very uneconomical, the regula- 
tion was arranged so that the current was supplied peri- 
odically; that is, part or all of the heating elements were 
switched on or off at intervals. 

This method works without any loss. Indeed, it can 
hardly be done by hand since the switching on and off 
must be done at frequent and at regular intervals. This 
apparatus is especially suitable where the temperature 
regulation is automatic. Here, the switching orders to the 
individual switches are given by a relay which in turn is 





Fig. 1. Contact regulator with movable contacts added to 
e temperature indicating instrument. 
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controlled by a thermocouple on its own switch. Com- 
pared to the price of the entire oven, the extra cost for 
automatic temperature regulation is negligible. Soon the 
necessity became a virtue. It became evident that the 
automatic control of temperature forms one of the most 
important advantages of electric heating. More and more 
electric ovens are being installed simply because of the 
possibility of complete automatic temperature regulation. 
In America, this development has proceeded so far that 
the manufacturers of gas-heated industrial ovens have 
been compelled to develop automatic regulators. There 
are available in America today a large number of sure, 
trouble-free systems that have proved themselves in prac- 
tical operation for both gas and oil firing. In contrast to 
Europe, the majority of American ovens are equipped 
with automatic regulators. 

In summary, it can be said that the huge development 
and extension of the use of electricity in industrial ovens 
can be attributed to the ease of temperature regulation. 
It is not so much the fact that electric ovens can have 
automatic controls since this is possible with other fuels, 
but that the equipment is simple, accurate and easy to 
operate. 

Devices to automatically regulate the temperature are 
necessary for ovens used to heat ware. On the other hand, 
electric melting furnaces, whether heated by induction or 
by arcs, require apparatus to hold the current constant. 


On-Off Control 


In most cases, resistance ovens use the on-off control 
mentioned above in such a way that the resistance ele- 
ments are switched on or off according to the oven tem- 


‘perature. 


The voltage of a thermocouple and the resulting torque 
of the multivolt meter is much too weak to turn a switch 
directly. This difficulty can be overcome in several ways. 
According to the method, the following general types can 
be recognized: contact regulators, temperature regula- 
tors, compensation regulators, program regulators and 
step regulators. 

Contact Regulators. With contact regulators, movable 
contacts for maximum and minimum temperatures are 
added to the temperature indicating instrument. When 
the pointer of the millivolt meter touches either contact, 
an auxiliary circuit is closed and a relay is activated 
which turns the appropriate switch. Contact regulators 
are used only in a few special installations, however, even 
though they have the advantage that the switch is turned 
without delay as soon as the desired temperature is 
reached. Since high-resistance millivolt meters have a 
very low torque, these instruments have the disadvantage 
that the contact is uncertain. Unless precautions are taken 
such as low current loads and low pressure on the con- 
tacts, the contact points will weld together in use. Spe- 
cial equipment controlled by contact instruments have 
been developed but they are seldom used in electric 
ovens and then only in exceptional situations, Fig. 1. 
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Temperature Regulators, Temperature regulators have 
found the widest use in the temperature control of elec- 
tric ovens of all kinds. Figure 2 shows the principal fea- 
tures of such regulators. These are known as falling bar 
or touch types. A pointer that is normally free to move 
over the entire scale marks its position at regular inter- 
vals when the bar drops and the pen touches the paper 
and draws a curve. The apparatus is equipped with sev- 
eral adjustable contacts by which any desired movement 
of a switch can be made. For example, one of the con- 
tacts can be set for the maximum temperature which 
should not be exceeded and the oven current shut off. 
Another contact a little above can be connected to an 
alarm. Also, by dividing the control region, intermediate 
contacts can be arranged which will give a step control 
of the current. As soon as the feeler on the pointer touches 
one of the regulating points, a mercury switch is tripped 
and makes positive contact for the appropriate circuit. 

After the pointer is freed from the dropping bar, it 
can again travel over the temperature scale to a new 
measurement and by raising the pen start all over again. 

From the description of the action of the apparatus, a 
disadvantage is obvious. Whereas the contact instru- 
ments react as soon as the control temperature is reached, 
there is some delay with the dropping bar system while 
it is making each touch. The temperature in the mean- 
time can go above or below the control temperature. One 
takes care, therefore, to have the time between touches 
as small as possible and to divide the control zone with 
intermediate contact points as mentioned above. With 
modern temperature regulators, the time between one 
touch and the next is, at most, 10 to 15 seconds, of which 
time the duration of the touch is about 2 to 3 seconds. 
Considering the numerous advantages of this apparatus, 
the disadvantages are not important in most cases. The 
sensitivity of the dipping pen regulator is about 0.1% of 
the scale range. 

Compensation Regulators. As shown in Fig. 3, com- 
pensation regulators work on the null method so that a 
higher sensitivity of about 0.3°C. can be attained. The 
galvanometer of the compensation regulator is connected 


Fig. 2. Falling bar regulator. S, Mercury tube. M, High 

ohm galvanometer. 4, Fixed indicator for desired tempera- 

ture. 5, Pointer of galvanometer. 6, Balance. 7, Contact 

piece on pointer. 8, Falling bar. 9, Cam to move bar. 11, 
Synchro motor. 
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to the diagonal branch of a Wheatstone bridge. The 
voltage of the thermocouple works against the voltage 
of a dry battery. The desired temperature is set on the 
scale of a variable resistance that is calibrated so that 
equilibrium is established between the voltage of the ther- 
mocouple and that of the dry cell when the proper tem- 
perature is reached. The galvanometer then stands in the 
null position. The temperature of the cold junction is com- © 
pensated by another resistance. 

If the measured temperature deviates from the set 
value, the null galvanometer shows a movement which is 
recorded by a pen similar to that in the regulator de- 
scribed above. The pen of the compensation regulator is 
usually equipped with stepped openings. In this way the 
contact time of the mercury switch corresponds to the 
magnitude of the temperature deviation. Compensation 
regulators are almost always used in conjunction with an 
elastic feed-back that has the function of allowing for 
heat inertia of the installation and giving temperature 
reading free of pendulum effects. In ovens of large heat 
inertia, as, for example, those with thick walls, there can 
sometimes be a period of several minutes before the 
thermocouple registers the temperature change. During 
this time, there is a new touching of the pen so that the 
full current is left on for another interval. There follows 
a strong “over regulation.” The same process takes place 
on the other side of the temperature range, also. The 
temperature rise and fall is never prompt. The tempera- 
ture goes into a “pendulum,” as the effect is called. The 
electric feed-back brings the pointer of the galvanometer 
immediately back to the null point by its influence on the 
measuring circuit. It deceives the regulator into believ- 
ing that the correct temperature has been reached. The 
elastic feed-back consists of a U-shaped glass vessel filled 
with gas and gas heating wires in each leg which are 
turned on simultaneously with the oven. The gas expands 
with the heat and pushes a mercury on the lower side of 
the glass tube whereby a resistance wire is more or less 























Fig. 3. Compensation regulator. A, Drive for pen contact. 
S, Switching bar with steps, K. Q, Mercury switching tubes. 
Th, Thermocouple. R, Resistance for cold junction com- 
pensation. P, Resistance for establishing control tempera- 
tures. F, Feed back. G, Galvanometer. Z, Pointer. 
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Fig. 4. Program regulator. A, Synchro motor and cam d. 

for desired program. b, Switching bar with steps. c, Four 

mercury tubes. a, Synchromotor. e, Thermocouple. f, Re- 

sistance for cold-junction compensation. H, Leads to fur- 
nace switch. G, Galvanometer coil. Z, Pointer. 


shorted. The change in resistance causes the pointer of 
the galvanometer to go back to null point. The heater of 
the feed-back is shut off on the next touch because the 
pointer is already in the null position. The influence of 
the feed-back decreases at a rate dependent on the heat 
inertia of the oven so that, after a predetermined time, 
the temperature regulator once again shows the actual 
temperature of the oven. If this is the set temperature, 
then the pointer remains in the null position and further 
switch impulses are not given until a new temperature 
deviation sets in. 

Compensation regulators have a sensitivity of 0.3°C. 
while the figure for the usual falling bar regulator is only 
about 0.4% of the scale range and with special highly 
sensitive instruments can be increased to 0.1%. 

Compensation regulators are seldom used in the sili- 
cate industry for electric ovens. On the other hand, they 
can be used to advantage for regulating gas and oil-fired 
furnaces in the glass and ceramic industries. 

Program Regulators. In many cases, a constant tem- 
perature is not required, but a prescribed heating curve 














Fig. 5. Action of an automatic temperature regulator. 1, 

Temperature of the heating elements. 2, Highest tempera- 

ture of heating elements during the time current is on. 

3, Highest oven temperature. 4, Temperature of cold 

charge placed in oven, 5, Oven temperature. A, Regulation 
accuracy. ®, Temperature. t, Time. 
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Fig. 6. Graphical representation of cycles in a furnace with 
automatic controls. 1, Furnace temperature. 2, Apparent 
furnace temperature as shown by the galvanometer. 3, 
Moment current is turned off. 4, Moment current is turned 
on. 5, Current consumption in kw. 6, Highest furnace tem- 
perature. 7, Lowest furnace temperature. 8, Upper limit 
of sensitivity of temperature regulator. 9, Lower limit of 
sensitivity of temperature regulator. A, Sensitivity of regula- 
tor. AT,, Actual regulation accuracy. S$, Apparent accuracy. 


must be followed over a period of time. For this purpose, 
a program regulator is used. The program regulator 
usually consists of a falling bar regulator whose control 
point is determined by a moving cam. The cam is driven 
by a small built-in synchro motor and establishes a pre- 
determined location for the control point. Other pro- 
gram regulators use compensation regulators whose con- 
trol points are again determined by a cam, Fig. 4. 


Operation of Automatic Regulators 


In Fig. 5 is shown schematically the operation of auto- 
matic temperature regulation of an electric oven. Since 


‘in on-off regulation the heating current is shut off from 


time to time, the total current supply must be greater 
than the actual oven requirement. In other words, the 
resistance must be calculated so that the oven can be 
heated to a higher temperature than needed. This, in fact, 
is necessary from theoretical considerations because a 
temperature gradient is necessary to establish a flow of 
heat. 


Oven and Ware Temperature 


From Fig. 6 and from what has gone before, it is seen 
that distinction must be made among the following tem- 
peratures: (1) temperature of the ware, (2) temperature 
of the interior of the oven, (3) temperature of the resist- 
ance elements, (4) temperature measured or controlled 
by the instrument. 

With correct installation of the thermocouples, the 
measured temperature can be made to agree with the 
prevailing furnace temperature with sufficient accuracy 
as shown in Fig. 5. There will always be a temperature 
drop due to the protecting tube of the thermocouple. It 
has already been pointed out that the exacf reproduction 
of a desired temperature schedule is the main advantage 
of electric ovens. The oven builders and operators, there- 
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fore, should be sure that this advantage is fully realized. 
There is, however, an important difficulty. Research in a 
process permits the determination of the best temperature 
schedule to give the desirable product. All of these in- 
vestigations, however, concern ware temperature; that is, 
the temperature the ware itself must have to produce 
perfect results. In practical oven operation, the actual 
ware temperature cannot be determined. What is meas- 
ured is always the oven temperature, which as seen in 
Fig. 6 does not correspond to the ware temperature. In 
order to secure best results, we must determine the oven 
temperature that corresponds to the most favorable ware 
emperature. This can be determined by plant research 
«nd by careful evaluation of the product. An important 
tid is special measuring tests whereby the oven and ware 
‘emperatures are measured as accurately as possible. The 
atter can be done with optical pyrometers or by thermo- 
‘ouples attached to the ware with a pyrometer located 
wutside the oven. Optical pyrometers are not sufficiently 
.ccurate in the temperature range being considered in this 
irticle. The second method has the disadvantage that the 
ontact of the thermocouple with the ware causes a de- 
‘ect. For these and other reasons, such measurements are 
ised only for research and plant investigations. 


Regulation Accuracy 


Besides the problem of the difference between oven and 
ware temperatures, there is still the question of the ac- 
curacy of the regulation, also called the accuracy of re- 
sponse. This quantity is a criterion whether or not the 
oven is suitable for its intended purpose. The regulation 
accuracy is defined as the temperature variation during 
normal operation that the regulator can level off. The 
regulation accuracy depends on the accuracy of response 
and rate of response of the regulation system, as well as 
the accuracy and speed of the temperature measuring 
element. 

With normal automatic temperature regulators of the 
falling bar type, variations in oven temperature can be 
held to about + 2.5°C. to + 5°C., assuming a suitable 
heat capacity of the oven, a sufficient current supply and 
suitable wiring diagram. 

It should be mentioned that the thermocouples must be 
placed in such a way that they are in the path of the heat 
rays and not shaded by any projection as such shadows 
cause large errors. 

In the earlier discussions, it was assumed that the tem- 
perature shown on the measuring instrument agreed with 
the oven temperature with sufficient accuracy. This 
assumption is no longer valid, however, for an investiga- 
tion of regulation accuracy for even when all precautions 
are taken, there is still a difference between the tempera- 
ture shown on the instrument and that prevailing in the 
oven due to the thermal inertia of the regulating appara- 
tus. It requires a certain time for the thermocouple to 
follow a change in oven temperature because the oven 
temperature must first be transferred to the thermocouple 
location by radiation. There is a further lag with modern 
falling bar regulators which normally amounts to about 
+0.4% of the scale range. Specially built highly sensi- 
tive instruments can reduce this to 0.1%. 

In Fig. 6, these two sources of error are shown graphi- 
cally. If the current is on, the heating current will be 


1 Paschkis, Forschung 2, 29-62 (1931). See also M. Lang—“ er of 


Regulating Industrial Electric Furnaces.” Electrowarme. 1934, 
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turned off again when the indicated temperature reaches 
the upper limit of the sensitivity of the regulator. The 
actual furnace temperature, however, has climbed higher 
during this time due to the inertia of the regulator. The 
indicated temperature will lag behind the prevailing tem- 
perature by a certain amount which slowly becomes less. 
Again, when the true temperature of the oven falls after 
the heating current is turned off, it will follow after a cer- 
tain time interval. At the lower limit of sensitivity of the 
regulator, the resistance will again be turned on. In the 
meantime, the true oven temperature will have fallen. 

It is seen from this that a difference must be made be- 
tween the apparent and true regulation accuracy, whereby 
apparent accuracy means the variation in the temperature 
indication and true accuracy means the variation in the 
actual oven temperature. 

The true variation will be affected by the factors al- 
ready discussed; namely, that with the falling bar regu- 
lator there is an elapsed time between one touch and the 
next. This time interval usually amounts to 10 to 15 sec- 
onds according to the type of instrument, with the higher 
value more common. Thus, the oven on reaching the limit 
of sensitivity will not be turned off immediately but only 
on the next touch. 

Paschkis' has given a formula by which it is possible 
to calculate the maximum regulation range. This value is 
the true regulation accuracy of a given furnace. 

AT =VK.i°K.°Qv°A *h, +H, 
where 
AT = Maximum regulation range 
K, = Constant for the oven construction (heat stor- 
age of the oven). 


Fig. 7. Diagram for step regulation with star-triangular 

hook-up. 1, Thermocouple. 2, Temperature regulator with 

mercury tubes. 3, Switches for turning oven on and off. 
, Oven resistance. 
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Fig. 8. Diagram for step regulation with series-parallel 

hook-up. 1, Thermocouple. 2, Temperature regulator with 

mercury switch. 3, Switch for turning on heating current: 

left parallel connection, right series connection. 4, Oven 
resistance. 




















K, = Constant depending on the properties of the 
measuring device. (In this case thermocou- 
ples.) The constant K, depends on the mate- 
rial, wall thickness and surface properties of 
the protection tube. 

Q. = Heat excess; that is, the difference between the 
quantity of heat put into the oven in unit time and that 
actually required. 

A = Sensitivity of the temperature regulator as already 
explained. 

t, = Time lag of temperature regulator; that is, the 
time between individual contacts. 

N, = Connection factor of the oven. 

The above formula gives a numerical basis for calcu- 
lating the best regulation accuracy. 

(1) The temperature sensing element must have the 
least possible thermal inertia. It must be carefully in- 
stalled to avoid any obstruction of the radiation. 

(2) The sensitivity of the temperature regulator must 
have the most favorable value possible. 

(3) The heat storage of the furnace must not be too 
small, For the sake of heat economy and short heating 
time, ovens with low heat storage are in demand at pres- 
ent. This feature, however, must not be carried too far. 
In the formula, K, - Q, corresponds approximately to 
the equation of a curve that rises with furnace tempera- 
ture. With too small a heat storage, the furnace tempera- 
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ture climbs too rapidly for a given heat excess and the 
factor K, becomes too large and influences the accuracy 
unfavorably. e 

(4) The time lag of the regulator must be small. This 
means that the regulator must have the shortest possible 
time between touches. 

(5) The excess current must be made as low as pos- 
sible so that the furnace will still be master of the cur- 
rent supply. 

Industrial ovens usually employ standard regulators as 
supplied by the manufacturers, as well as the customary 
accessories such as thermocouples. Thus, the time interva! 
and the coefficients K, and kK, are fixed since they al! 
depend on the construction of the regulator, This leaves 
only the lowering of current excess as a means of im- 
proving regulation accuracy. With the help of a stepwise 
arrangement, this goal can be attained in a simple, effi- 
cient manner. 


Step Regulation 


A large choice of step regulations can be had without 
special equipment by simple hook-ups. They depend on 
the use of a switching tube in the regulator as an inter- 
mediate control as already described. Fig. 7 and Fig. 8 
show two connections by which step control can be ob- 
tained. The resistance elements are first turned into a 
star and then into a delta connection by one of the built-in 
devices. This gives steps of 14 to 34 of the oven current. 
The other illustration shows how in the first step the re- 
sistance is connected in series and the current is only 14 
of the total, while later the full resistance is gotten by 
parallel connection. In cases where good insulation makes 
the heat loss of an empty oven 25% of the total load, the 
series-parallel connection is especially suitable because 
the first step exactly covers the heat loss of the empty 
oven. This connection is also a safety device in case of 
failure of the thermocouples. This is necessarily so since 
an interruption of the thermocouple circuit returns the 
pointer to the null point and the oven remains in the 
standby condition. Thus, the oven will not overheat if 
there is a failure of the thermocouples. 

With step regulation, the oven current adjusts itself 
much better to the prevailing heat requirements of the 
oven than with simple on-off regulation. For example, 
when the oven is empty, the regulator switches only be- 
tween nothing and the first step. When the furnace is 
loaded, the entire current is immediately turned on. In 
this way, the current corresponds to the demand of the 
oven. With the same oven, the current excess is smaller 
with step regulators and the regulation accuracy is much 


better. 


The Newest Development, the Tube Regulator 


Since the invention of the vacuum tube, attempts have 
been made to use this as an aid to temperature control. 
The difficulty of this application is the fact that thermo- 
couples give a very low current and voltage and, in addi- 
tion, require a high-resistance millivolt meter. These cur- 
rents are not sufficient to activate a D.C. tube and cannot 
be transformed. Furthermore, it is not possible to amplify 
these small voltages with electronic tubes because these 
tubes require grid and anode voltages to be held constant 
to a fraction of a millivolt. 


(Continued on page 164) 
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ARMSTRONG USES FUSION-BONDED 
ALLOY CASTINGS ON GLASS BLANK MOLDS 


Giass blank molds, hard-faced by the Colmonoy Spray- 
weld process which provides a fusion-bonded coating, are 
lasting from 5 to 6 times as long as new unprotected molds 
in a Hartford I. S. press and blow wide-mouth application 
in Armstrong Cork Company’s plant at Dunkirk, Indiana. 
Increased life of these parts results from the wear, oxida- 
tion and heat resistance of the non-porous Colmonoy 
nickel-base alloy surface that is applied by the process. 
The alloy-coated mold requires less lubrication, thus re- 
ducing the carbonaceous deposits that can cause black 
specks in the finished bottle. 


The Sprayweld Process 


The process as applied to glass blank molds requires a 
final alloy thickness of about 0.020 in. This means that 
the finished casting machining dimensions will allow for 
this amount of hard-facing surface thickness. The finished 
-ast-iron blank mold halves are first grit-blasted with SAE 
No. 18 steel grit (see Fig. 1) to provide a surface to which 
the sprayed-on alloy will adhere before fusing. 

The mold halves are then placed on a work stand where 
the alloy is applied by hand-spraying with the Spray- 
welder (Fig. 2). The pistol is traversed back and forth 
across the workpiece until a uniform coating is applied 
slightly smaller in diameter than the finished dimension. 
The light weight and maneuverability of the Spraywelder 
pistol permits such manual operations with minimum op- 
erator fatigue. 

A fusion-bonded, non-porous welded overlay is achieved 
in the next step, Fig. 3, when the pistol unit is set aside 
and the part subjected to the flame of an oxy-acetylene 
torch. Warpage is not a problem because only sufficient 
heat to fuse the thin overlay is necessary. By applying 
sufficient preheat into the mold and then heating the over- 
lay to fuse it, torch fusing gives excellent results. 

The final step in preparing the Spraywelded glass blank 
mold involves boring it out to finished size using a carbide 
tool. Approximately 0.010 in. of alloy facing is removed 
from a side, leaving a non-porous wear resistant internal 
mold surface. 


Fig. 1. Prior to Spraywelding, the glass blank mold half is 
grit blasted with SAE No. 18 steel grit. This provides a 
surface to which the nickel-base alloy will readily adhere. 
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Fig. 2. Spraywelding a glass blank mold with Colmonoy 

No. 4 alloy. The operator passes the fine spray back and 

forth across the surface of the mold until the desired thick- 
ness of about 0.030 in. is applied. 


Armstrong Cork Company’s success with the protected 
parts is indicated in the reported results. One coated mold 
ran for 12 days before a chip developed. The mold was 
repaired by welding with No. 4 rod and operated success- 
fully for another 7 days before need for additional repair 
became evident. After repair, the protected mold ran for 
9 more days for a total operating time of 28 days. This 
compares with the normal operating cycle of about 4 
days before removal for repairs. 

Another interesting comparison is found in the applica- 

(Continued on page 169) 


Fig. 3. Fusing the alloy to the mold surface with an 
acetylene torch to provide a welded bond of non-porous, 
corrosion and wear resistant material, 
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BATCH BRIQUETTES BOUND WITH 
SLACKED LIME 
E. Z. Zhitomirskaya, in Steklo i Keramika (Glass and 
Ceramics) 10, No. 4, p. 9 (1953), advocates the follow- 
ing method of preparation of the raw material for glass- 
making. The method has not yet been tested on a large 
scale. 

Instead of mixing sand, soda ash (and/or sodium sul- 
fate) and calcium carbonate as the main ingredients of 
the batch, slacked lime is used to make briquettes with 
sand and soda ash (and/or sodium sulfate). When the 
composition of the mix was 72% SiO., 11% CaO and so 
much sodium carbonate or sodium sulfate as corresponds 
to 17% Na.O, the briquettes required some hours or days 
for setting at room temperature, but then were suitable 
for handling. The mixes containing sodium sulfate con- 
tained also 1 part coal dust for 10 parts sulfate. These 
mixes gave briquettes more readily than the sodium car- 
bonate mixes. 

The use of milk of lime instead of chalk necessitates 
building of a kiln to burn calcium carbonate to calcium 
oxide. On the other hand, in the process of making an 
aqueous suspension of Ca(OH). the major impurities of 
the original chalk are removed, and the resulting briquette 
is purer than when it contains chalk. Also the expense of 
water glass to bind the briquettes is eliminated. 


HIGHLY TRANSPARENT GLASS FROM 

GLASS TANKS 
The most transparent glass continuously produced in glass 
tanks (in Russia) had, before 1952, the transmission co- 
efficient of 87.5% (for 1 cm.). Better glasses, whose trans- 
parency was 90.6-90.8%, were manufactured in pots. 
K. T. Bondarev and co-workers succeeded in producing a 
glass transmitting 90% (for 1 cm.) or more in a standard 
glass tank for many months. The process is described in 
Steklo i Keramika (Glass and Ceramics), Vol. 10, No. 12, 
p. 4 (1953). 


Ferrous salts are the main cause of the poor transpar- 


ency of commercial glasses. Ferric salts are innocuous; it 
is assumed that the ferric ion forms colorless complexes 
with silica. In accord with this knowledge, the attempt on 
improving the transparency of glass was made in two 
steps. First, the total concentration of iron in the batch 
was lowered. Secondly, the ratio of ferrous to ferric com- 
pounds in the glass was depressed. 

The glass furnace employed in the operation yielded 
36-40 metric tons of glass per day. It had 80.5 sq. meters 
(866 sq. ft.) of melting part and 18.0 sq. meters (195 sq. 
ft.) of working part; its depth was 1.2 meters (3.94 ft.) ; 
and it was heated by four pairs of burners. The width of 
the glass plate was 1330 mm. The composition of the gen- 
erator gas was CO, 4.65, 0, 0.2, CO 28.3, H. 13.36, CH, 
0.84, and N, 52.65%. 

There are two main sources of iron in glasses; namely, 
the batch and the refractories. The refractories were made 
of raw materials almost free of iron. The kaolin blocks, 
which were in contact with the surface of the glass melt, 
had 0.73% Fe. The calculated glass composition initially 
was SiO, 71.5, Al,O, + FeO, 0.5, CaO + MgO 12.5, 
Na,O 15.0, and SO. 0.5%. Of the batch ingredients, chalk 


146 





RECENT TRANSLATIONS OF RUSSIAN PAPERS OF INTEREST 
TO THE GLASS INDUSTRY 


had the most iron, namely 0.04-0.08%. 

By using pure ingredients, Bondarev succeeded in re- 
ducing the iron content of the glass from 0.10% to 0.08%. 
Of the iron oxides present, 27% were ferrous oxide. The 
light transmission was improved from 84.2% to 87.5% 

For the further improvement of transparency, it was nec- 
essary to increase the ratio of ferric to ferrous compounds. 
This was attempted by using additions to the batch. 

Addition of 0.05%-0.15% antimony trioxide for 10 
days slightly increased the above-mentioned ratio and the 
light transmission. The improvement was too small to 
have practical significance. 

Arsenic trioxide was tested in smaller concentrations. 
The effect of As.O; on the ratio ferric:ferrous is sup- 
posed to be due to two chemical reactions. At 1000- 
1200°C., As,O, is oxidized by such constituents of the 
glass batch as nitrates and sulfates; thus arsenic pentoxide 
(As.O;) forms. On further heating (to 1400°C.), As.O; 
starts to react with ferrous oxide according to the reaction 
tFeO + As.O, = 2Fe,0, + As.0;. Thus, if the glass melt 
contains 0.06% iron oxides of which 20% is present as 
ferrous oxide, the concentration of the latter is 0.012%, 
and 0.008% <As.O, should be sufficient to oxidize it. 
Bondarev used 0.016-0.036% As.O., i.e. an excess of ar- 
senic trioxide. Nevertheless, the improvement of the trans- 
parency was negligible. Moreover, the number of air bells 
in the glass increased alarmingly. Obviously, arsenic 
pentoxide, instead of reacting with ferrous oxide, was de- 
composed by heat and liberated oxygen which remained 
in glass as minute bubbles. 

Barium nitrate in amounts near 0.1% had no effect on 
the transparency. 

Finally, success was achieved by utilizing the discovery 
of A. N. Dauvalter (1949) who showed that a combina- 
tion of antimony and arsenic oxides was more efficient 
than either of the components separately. 

Addition of 0.05% arsenic trioxide plus 0.05% anti- 
mony trioxide to a batch containing 0.06-0.07% iron 
oxides increased the ratio ferric:ferrous to 6 and the 
transparency to 89.5-89.7% for 1 cm. path. These results 
could be maintained only as long as the furnace atmos- 
phere was oxidizing. When, because of a burner defect, 
carbon monoxide appeared in the gas phase of the furnace, 
the ferric : ferrous ratio decreased to 5 and the light trans- 
mission to 88.8%. 

An even better transparency (of 90.2-90.4%) and an 
even higher ferric : ferrous ratio (up to 10) were achieved 
when a glass containing more silica was used. The calcu- 
lated composition of this glass was SiO, 75.0, Al.O, + 
FeO, 0.5, CaO + MgO 8.7, NasO 15.2, SO, 0.6%. Pre- 
sumably, the colorless compound of ferric oxide is a 
complex with silica, and its concentration is greater the 
greater the concentration of SiQ,. 

The cost of the highly transparent glass manufactured 
in a tank was 0.4 that of a comparable glass made in 
a pot. 


@ Howard H. Keech, division comptroller, Pacific Coast 
Division of Owens-Corning Fiberglas Corporation, has 
been elected to the Controllers Institute of America. 
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Annealing and Tempering 

Apparatus for Heat-Treating on Thermometers. Patent 
No. 2,687,289. Filed August 26, 1952. Issued August 24, 
1954. Five sheets of drawings (none reproduced.) As- 
signed to Owens-Illinois Glass Company by L. E. Cline 
and D. C. Smith. 

The invention relates to apparatus for applying a 
permanent type of graduation markings, numerals and 
other indicia to thermometer stems by heating the stems 
to relatively high temperatures while refrigerating the 
bulb portion containing the mercury. There is provided 
an air circulating furnace, a refrigerating bath beneath 
with means for holding the thermometers with the bulbs 
immersed in the refrigerating bath, and a motorized jack 
screw mechanism for raising and lowering the bath and 
thus moving the thermometers into and out of the furnace. 
A laminated or multiple-layered shield, which provides 

bottom wall for the furnace, is interposed between 
the furnace and the refrigerating bath and is used for 
insulating purposes. This shield assists in maintaining a 
high uniform temperature throughout the length of the 
graduated stem during the heat treating. 

The patent contains 17 claims and the following ref- 
erences were cited: 2,019,599, Driggs, Nov. 5, 1935: 
2,220,096, Greene, Nov. 5, 1940; 2,264,496, Wollentin 
et al., Dec. 2, 1945; 2,455,085, Oughton et al., Nov. 30, 
1948; 2,456,469, Thomas et al., Dec. 14, 1948; 2,589,390, 
Hurt, Mar. 18, 1952; 2,610,445, Liberatore, Sept. 16. 
i952; Pages 286 and 287 of Trinks’ Industrial Furnaces, 
vol. II, 2nd ed. Copyright 1942, published by John Wiley 
and Sons, New York, N. Y.; and Pages 76 and 77 of Kern’s 
“Industrial Heat Transfer,” 1950, published by McGraw- 
Hill Book Co., New York, N. Y. 


Feeding and Forming 

Method and Apparatus for Forming Glass Fibers. Fig. 
1. Patent No. 2,687,551. Filed March 22, 1951. Issued 
August 31, 1954. Three sheets of drawings. Assigned to 
Owens-Corning Fiberglas Corporation by C. J. Stalego. 

It is an object of this invention to increase substan- 
tially the rate of production of fine fibers from glass rods 
or filaments. The effective length of the attenuating blast 
is substantially increased by protecting the blast from 
the cooling effects of the ambient atmosphere. Reference 
numeral 40 indicates a pair of injectors secured or other- 
wise supported on the front wall of the burner 19 above 
and below the elongated discharge opening 23. Each in- 
jector 40 comprises an elongated chamber 41 having an 
enlargement 42 at one end adapted to communicate with 
a source of gaseous medium through a supply conduit 43. 
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The injectors are positioned so that the elongated 
chambers 41 extend longitudinally of the discharge open- 
ing 23 in the front wall of the burner 19, and the gaseous 
medium contained in the chambers 41 is discharged 
through a series of orifices or elongated slots formed in 
the inner walls of the chambers 41. The gaseous medium 
is discharged from the chambers 41 through slots 44 ex- 
tending parallel to the discharge opening 23 and having 
a length slightly greater than the length of this opening. 
The velocity of the supplementary gaseous medium issu- 
ing from the injectors 40 toward opposite sides of the blast 
B depends to some extent upon the restricted nature of 
the discharge slots 44 and, in the present instance, is sub- 
stantially less than the velocity of the products of com- 
bustion or blast discharged through the outlet opening 23 
in the burner 19. Any one of a number of different types 
of combustible gases may be introduced to the injectors 
40, such as natural gas. manufactured fuel gas, propane 
or mixed gases, or gases mixed with air. The gaseous 
medium is carried along the blast B by the force of the 
latter for a considerable distance, and provides a protec- 
tive covering for the blast B indicated by the reference 
character 45. The protective covering 45 of supplemental 
gas delays the transfer of heat from the blast B to the 
surrounding atmosphere and maintains the temperature 
of the blast above the melting or softening temperature 
of the glass filaments for a substantial portion of the 
length of the blast. 

The patent contains 16 claims and the following ref- 
erences were cited: 2,233,304, Bleakley, Feb. 25, 1941; 
2,489,242, Slayter et al., Nov. 22, 1949; 2,499,218, Hess, 
Feb. 28, 1950; and 2,569,699, Stalego, Oct. 2. 1951. 


Furnaces 

Glass Furnace and Process for Melting Glass. Fig. 2. 
Patent No. 2,686,820. Filed July 3, 1951. Issued August 
17, 1954. Two sheets of drawings. Assigned to Societe 
Anonyme des Manufactures des Glaces et Produits 
Chimiques de Saint-Gobain by Pierre Arbeit and Louis 
Thebault. 

This invention is particularly useful in the fining of 
glass. In the furnace there is a fining cell constituting, in 
effect, a separate chamber which is in communication with 
other parts of the furnace, in one of which the glass raw 
material is melted and in another of which conditioning 
and working occur. It is an object of this invention to 
make a glass furnace capable of subjecting all parts of 
the glass to substantially identical fining treatment. 

The numeral 10, Fig. 2, indicates the melting chamber 
in which crude molten glass 11 is produced from solid 
raw materials. The conduit 13 admits the crude molten 
glass to the fining chamber 14, which is cubical, and is 
provided with an outlet conduit 15 which is partly below 
and partly above the surface 16 of the glass. The glass 
coming into the cell through conduit 13 proceeds upward 
im a channel, formed between first baffle 26 and the revet- 
ment 23, to the surface, being heated in its passage by 
current passing between baffles 26 and 27, the end plates 
and their adjacent baffles. As it reaches the surface, the 
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glass passes over the first baffle 26 and downwardly be- 
tween it and second baffle 27, being continuously heated 
by the passage of current through the glass. Thus, the glass 
is subjected to heating while submerged, is brought close 
to a free surface where it can discharge its bubbles, is 
again subjected to submerged heating and once more 
brought into proximity to a free surface, this process being 
continued as often as is necessary to produce a perfect 
fining. This alternate up and down flow continues through 
the cell until the glass finally flows through the outlet 15 
into the working chamber 40. 

The patent contains 14 claims and 14 references were 


cited. 


Glass Compositions 


Reflex-Reflector Lens Elements. Patent No. 2,687,968. 
Filed July 26, 1950. Issued August 31, 1954. No draw- 
ings. Assigned to Minnesota Mining & Manufacturing 
Company by W. R. Beck. 

This invention relates to small glass beads or sphericles 
suitable for incorporation into highway striping paints 
as reflex-reflective lens elements. Painted highway center- 
lines and crosswalks have been made strikingly visible to 
nighttime motorists by the inclusion in the paint layer of 
small transparent glass beads. To be effective for such 
use, the beads must have certain properties. They must be 
resistant to weathering, including clouding or pitting of 
the surface, leaching of soluble components and other 
changes induced by chemical action, as well as discolora- 
tion induced by exposure to sunlight. The beads must 
have high mechanical strength so that they will not be 
crushed or broken by traffic. A high refractive index of at 
least about 1.6 is desirable. Glasses which have given good 
results are as follows: 


Silica 14.9 17.5 
Aluminum hydrate 18.6 21.9 
Raw dolomite 31.3 ——— 
Calcined dolomite — 19.0 
Soda ash 2.5 3.7 
Fluorspar 2.5 2.9 
Barium carbonate 8.2 9.7 
Boric acid 11.2 13.2 
Magnesia 1.6 1.9 
Disodium phosphate 6.2 7.3 
Sodium zirconium silicate 3.2 —- 
Zircon —. 3.3 


The patent contains 2 claims and the following refer- 
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ences were cited: 2,010,836, Adams et al., Aug. 13, 1935 
and 2,610,922, Beck, Sept. 16, 1952. 


Glass Wool and Fiber 


Composition and Process for Improving the Adhesion 
of Resins to Glass Fibers Utilizing Hydrolyzed Vinyl 
Alkoxy Silane. Patent No. 2,688,006. Filed January 7, 
1952. Issued August 31, 1954. No drawings. Assigned to 
Libbey-Owens-Ford Glass Company by R. Steinman. 

This invention relates to the treatment of glass fibers 
and glass fiber products to improve the adhesion of poly- 
ester resins. Vinyl Triethoxysilane has been found to be 
particularly effective in improving the adhesion of resins 
or plastics to the surface of the glass fibers. The use of the 
temporarily stable water solutions, however, provides a 
simple and effective treating process for glass fibers. The 
aqueous solutions of other alkenyl silicone esters such as 
alpha-chloro vinyl triethoxy silane and beta-chloro vinyl 
triethoxy silane have also been found to result in in- 
proved adhesion and water resistance. 

The water solutions are prepared by dissolving or hy- 
drolyzing the silane at concentrations up to thirty parts 
by weight of the silane in one hundred parts by weight of 
water to which an acidifying agent which results in a pH 
from 3 to 4 has been added. The initially immiscible mix- 
ture of silane and water is vigorously stirred until a clear 
homogeneous solution is obtained, this requiring from 
thirty minutes to as long as six hours. 

For application to fiber glass products which have been 
fabricated from fibers treated in the usual manner with 
lubricants such as starch, gelatine or the like, it is im- 
portant to preclean the glass fiber or the fiber glass prod- 
uct, and this is best done by burning off the usual lubri- 
cating material, usually at a temperature of about 650° 
to 1100° Fahrenheit. The heat cleaned cloth, preform, or 
sliver, is then dipped or sprayed with the dilute silane 
solution prepared in active form as described, and then 
dried and heat set at 225° to 375°F. for about three 
minutes. The solutions may, of course, be applied to glass 
fibers and glass fiber products which have not been pre- 
viously sized by spraying, wiping or dipping. 

The patent contains 9 claims and 11 references were 
cited. 

Composition for Coating Glass Fibers. Patent No. 
2,688,007. Filed February 23, 1952. Issued August 31. 
1954. No drawings. Assigned to Libbey-Owens-Ford Glass 
Company by R. Steinman. 

This invention relates to a sizing or coating for glass 
fibers and particularly to water dispersed compositions 
for producing coatings on the fibers when grouped in 
strand or yarn form. An illustration of the method of 
preparation of the sizing liquids is shown by the follow- 
ing example: 

A solution of vinyl triethoxy silane in water (prepared 
as above described by vigorous stirring for relatively 
long times in water adjusted to a pH of 3 to 4 until a 
clear solution was obtained) was diluted with water so 
that it contained five per cent by weight of solid viny! 
triethoxy silane and was then added in equal parts to a 
nonionic or cationic emulsion of polyvinyl acetate (Swift’s 
“Glue-bond” or “Adhesive 1482”) containing 10 per cent 
by weight of solids (polyvinyl acetate), thus providing an 
aqueous sizing liquid containing 2.5 per cent by weight of 
vinyl triethoxy silane and five per cent by weight of 


THE GLASS INDUSTRY 

































hesion 
Vinyl 
ry 7, 
1ed to 
f 

fibers 
poly- 
to be 
resins 
of the 
des a 
. The 
ch as 
vinyl 
1 im- 


r hv- 
parts 
ht of 
a pH 
mix- 
clear 
from 


been 
with 
; im- 
orod- 
ubri- 
650° 
n, or 
ilane 
then 
hree 
glass 
pre- 


were 


31. 


rlass 


glass 
ions 
1 in 
1 of 


low- 


ared 
vely 
il a 
- $0 
iny! 
oa 
ift’s 
sent 
, an 
t of 
of 








polyvinyl acetate. This sizing liquid was applied to the 
fibers at the time of the forming of the strand in accord- 
ance with the known procedures for sizing fibers. 

The patent contains 21 claims and the following refer- 
ences were cited: 2,563,288, Steinman, Aug. 7, 1951; 
2,649,396, Witt, Aug. 18, 1953; and 596,833, Great 
Britain, Jan. 12, 1948. 

Apparatus for Melting Glass. Fig. 3. Patent No. 2,687,- 
599. Filed November 17, 1950. Issued August 31, 1954. 
Four sheets of drawings. Assigned to Owens-Corning 
Fiberglas Corporation by Ed Fletcher. 

A method is shown for continuously and rapidly pro- 
ducing molten glass in a relatively small volume for the 
manufacture of glass fibers. During operation of the 
melter (Fig. 3), the vertical portion of the delivery end 
49 of the chute is constantly subjected to intense heat 
thereby necessitating the provision of cooling means to 
prevent the marbles from sticking to the chute. This is 
accomplished by replacing the bars 48 with tubing which 
is supported at either end in cored-out collars 51 suitably 
connected through pipes 52 with a source of cooling fluid. 
Thus a suitable cooling medium such as water may be 
continually circulated through the pipes 52, collars 51 
and the vertical tubular members comprising the delivery 
end 49 of the chute. The column of marbles 45 thus re- 
tained within the chute 49 by the gate mechanism 50 is 
subjected to continued heating, thus raising the tem- 
perature before the marbles are permitted to enter the 
melting chamber. 

A plurality of radiant type burners 41 are arranged in 
rows paralleling the row of openings 40 and at either side 
and are adapted to direct the heat directly onto the sur- 
face of the molten material within the melting chamber. 
In order to maintain uniform temperature in the glass 
within the bushing 26, the bushing is connected in series 
with a transformer 35 (not shown) forming a part of a 
suitable heating circuit. By employing a combination of 
gaseous fuel and electric heating, the usual amount of 
precious metal used in the furnace is appreciably reduced. 

The patent cqntains 7 claims and the following refer- 
ences were cited: 1,610,376, Hitner, Dec. 14, 1926; 1,610,- 
377, Hitner, Dec. 14, 1926; 1,999,761, Howard, Apr. 30, 
1935; 2,257,767, Slayter et al., Oct. 7, 1941; 2,432,071, 
Simison, Sept. 13, 1949; and “The Journal of Glass 
Manufacturing,” September 1949, vol. 30, No. 9, pp. 
492-496. 

Method of Forming Silica Textile Materials. Patent No. 
2,686,954, Filed December 19, 1949. Issued August 24, 
1954. One sheet of drawings (none reproduced). Assigned 
to The H. I. Thompson Company by Leon Parker. 

It has been discovered that leached hydrous (unfired) 
silica fibers have a sufficiently higher tensile strength and 
abrasion resistance so that, particularly when lubricated, 
they may be handled by conventional textile machinery, 
looms, knitting, braiding, cording or other machinery in 
the same manner as glass of other textile fibers. It has 
also been found that if the fibers are extracted to remove 
the metallic oxides, other than silica, to a degree that the 
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ratio of silica (SiO,) to metallic oxides, other than silica, 
is in excess of 9:1 and higher, for example, 99:1, these 
fibers may be formed into a fabric by ordinary produc- 
tion machinery. After such formation into a textile, the 
textile may be fired to dehydrate the silica textile. The 
following data indicate the type of coatings that may be 
used : 

(1) A blend of vegetable and mineral waxes dispersed 
in water (WE#3030, manufactured by S. C. Johnson & 
Son, Inc., Racine, Wisconsin), 550 grams in 15 gallons 
of water. The fiber was dried at 95°C. 

(2) A dispersion of 1 gram of polyvinylacetate resin 
having a softening point of about 171°F. (AYAF resin 
sold by the Bakelite Corp.) in 50 cc. of methyl ethyl 
ketone was employed. The yarn was dried at 65°C. 

The patent contains 8 claims and the following refer- 
ences were cited: 2,133,183, Baird et al.; Oct. 11, 1938; 
2,184,320, Simpson, Dec. 26, 1939; 2,261,148, Ebaugh, 
Nov. 4, 1941; 2,263,217, Lillie et al. Nov. 18, 1941; 
2,323,684, Simison, July 6, 1943; 2,491,761, Parker, 
Dec. 20, 1949; and Refrasil: Reprint from the December 
1948 issue of Chemical Engineering Progress, vol. 44, No. 
12, page 1. (Copy in Div. 67.) 

Method of Coating Glass Fabric With Butadiene- 
Acrylonitrile Copolymer and Article Produced Thereby. 
Fig. 4. Patent No. 2,686,737. Filed June 3, 1950. Issued 
August 17, 1954. One sheet of drawings. Assigned to 
Owens-Corning Fiberglas Corporation by R. F. Caroselli 
and R. K. Gagnon. 

It is an object of this invention to produce and to pro- 
vide a method for producing plain and colored glass 
fibers, preferably in fabric form, which can be washed, 
cleaned and handled as any other fabric without loss of 
color, strength or any of its other desirable characteristics. 
The following examples of this invention are given by way 
of illustration: 


Composition A for piece dyeing 


4.5 per cent by weight butadiene-acrylonitrile copoly- 
mer in aqueous dispersion 
per cent by weight pigment in aqueous dispersion 
(Aridye SX type) 

0.1 per cent dispersing agent (Blancol) 
93.4 per cent water 


2.( 


— 


Composition C for protective coating 


15.0 per cent by weight butadiene-acrylonitrile copoly- 
mer (Hycar OR-25) in aqueous dispersion 
0.2 per cent dispersing agent 
84.8 per cent water 


Composition D for screen printing 


9.0 per cent by weight butadiene-acrylonitrile copoly- 
mer in aqueous dispersion (Hycar OR-25) 
2.5 per cent by weight sodium alginate 
0.2 per cent dispersing agent 
5.0 per cent Toluidene Red 
83.3 per cent water 


























Figure 4 represents a flow diagram. A glass fiber cloth 
is first passed through an oven to set the weave as de- 
scribed and then dip-coated in a tank containing one of 
the coating compositions. Subsequently, the cloth is dried 
in an oven to remove the diluent and set the coating. 
Thereafter, the cloth is dip-coated in a solution of a water 
repellent and then dried in an oven to set the repellent. 
The finished cloth is then collected in roll form. 

The patent contains 12 claims and 10 references were 
cited. 


Sheet and Plate Glass 

Sealing of Openings in Glass. Fig. 5. Patent No. 2,686,- 
342. Filed May 13, 1949, Issued August 17, 1954. Three 
sheets of drawings. Assigned to Pittsburgh Plate Glass 
Company by D. D’Eustachio. 

An object of the invention is to provide a system for 
sealing the pore holes employed to vent double-glazed 
units during manufacture which provides an effective 
barrier to moisture over long periods of time. 

A double-glazed unit comprising spaced plates of glass 
10 and 11 is shown in Fig. 5. The latter plate may have 
marginal portions 12 bent down and welded to the upper 
face of the plate 10. The pore and closure are indicated by 
the numeral 14. Gases, such as air, can be blown into the 
opening in order to quickly sweep out the moist gases in- 
herently within the chamber 18. 

The closure construction includes a sleeve or eyelet 
preferably formed of a metal which is resistant to oxida- 
tion and which is at least fairly highly infusible. The eye- 
lets include a cylindrical portion which is internally screw 
threaded, and an outwardly flared top portion which is 
adapted to seat in the conical portion of the vent or pore 
opening. Eyelet and screw should closely match the co- 
efficient of expansion of the glass. A bonding glass for 
securing the eyelets in the openings is preferably fused as 
a coating on the eyelet before the latter is inserted. It may 
conventionally embody high percentages of lead oxide, 
boric oxide and alumina. By appropriately adjusting 
these components in the glass, practically any coefficient 
of thermal expansion can be closely matched. At the same 
time the fusion point of the bonding glass can be main- 
tained sufficiently low to assure that it will bond to the 
glass contiguous to the pore during the welding operation. 

The patent contains 14 claims and 16 references were 
cited. 


Tube and Cane Machines 


Fluorescent Coating Composition and Process Employ- 
ing Boric Acid. Patent No. 2,686,158. Filed March 18, 
1952. Issued August 10, 1954. No drawings. Assigned to 
General Electric Company by Shannon Jones. 

An improved composition and process for improving 
the adherence of phosphors to glass surfaces is given. 
These results are obtained by substituting for boric acid 
a hydrolyzable boric acid ester such as an alkyl borate 
like butyl, ethyl, or methyl borate, or phenyl borate, gly- 
col borate, etc. These esters improve the adherence only 
after they have been hydrolyzed to give boric acid which 
is subsequently heated. 

The improvement results from the extremely fine state 
of the hydrolyzed boric acid. Since the water is dissolved 
throughout the suspension, and hydrolysis occurs only 
where the water and alkyl borate react, the boric acid is 
distributed in a much finer state than can be obtained by 
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grinding boric acid. This very fine state makes a small 
quantity of boric acid more effective in promoting ad. 
herence, without the bad effects on lehring and initial 
lumen output which occur when the larger quantities of 
milled boric acid required to give comparable adherence 
are used. In order to obtain good coating adherence with. 
out appreciable loss in efficiency, the borate is employed 
in an amount sufficient to give about 0.1 to 0.7 per cent 
boric acid based on the weight of the phosphor. 

The patent contains 4 claims and the following refer. 
ences were cited: 2,058,844, Vaughn, Oct. 27, 1936; 
2,298,968, Roberts, Oct. 13, 1942; 2,329,632, Marsden, 
Sept. 14, 1943; 2,344,081, Claude, Mar. 14, 1944; and 
680,002, Germany, July 27, 1939. 
























































ANNUAL REPORTS OF 
GLASS COMPANIES AND SUPPLIERS 


Brockway Glass Company has reported a new high for net 
sales for 1954 with a total of $22,727,778. This is an in- 
crease of $1,622,820 over the previous year which had also 
set a record in sales volume. Net profit at the end of 1954 
was $1,285,709 as compared with $702,013 the previous 
year. 

Consolidated net income of $8,412,230, after taxes, a 
57 per cent increase over the 1953 figure of $5,355,934, 
has been announced by Owens-Corning Fiberglas Corpo- 
ration. The net earnings are equivalent to $2.68 per share 
as compared with $1.70 per share in 1953. Income before 
taxes of $17,340,230 compares with $14,959,034 for 1953. 

Net profit of $24,046,943, equal to $4.64 a share, in 
1954 was reported by Libbey-Owens-Ford Glass Company. 
These results for last year compared with $23,822,207, or 
$4.60 a share, from operations in 1953 including non- 
recurring items. Net sales for last year were $212,340,360, 
which was approximately the same as for the previous 
year. 

Owens-Illinois Glass Company reported that earnings 
for 1954 were $21,538,965, equal to $7.05 a share. This 
compared with $16,267,385, or $5.32 a*share, for 1953. 
Sales in 1954 were $336,708,808 compared with $333.- 
024,055 in 1953. 

Sales and earnings of American Potash & Chemical Cor- 
poration rose for 1954. Net sales totaled $23,631,032, 
compared with $22,461,056 in 1953. Net income, after 
taxes, was $2,510,909, compared with $2,116,082 in 1953. 

Hazel-Atlas Glass Company reports sales of $79,174,491, 
compared with $79,250,216 for 1953. Net earnings during 
1954 were $3,628,691 and during 1953 were $3,112,385. 





HENRY TEICHMANN 
ON FOREIGN TRIP 


Henry F. Teichmann, President of Henry F. Teichmann, 
Inc., has left this country for a two-month business and 
inspection tour of the firm’s interests in eight foreign 
countries. 

Currently the firm is supplying equipment and training 
of engineering and operating personnel for the glass con- 
tainer plant operated by the Taiwan Tobacco and Wine 
Monopoly Bureau of Formosa, as well as the completely 
new Hsinchu Window Glass Works. Mr. Teichmann’s 
itinerary includes a visit to Formosa and he has been 
cleared by the U. S. State Department subject to certain 
reservations. 
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Examination of Bubbles and 
Blisters in Glassware 

The investigation of gaseous inclusions in glass is im- 
portant, since at times they are the cause of loss of produc- 
tion. Although solid inclusions have been the subject of 
numerous papers and special techniques for their investi- 
zation are well developed, much less information is avail- 
able on the equally important subject of gas inclusions. 
W. Kruszewski and S. Kruszewski have recently made a 

aluable contribution to the subject in the October 1954 
News and Reviews section of the Journal of the Society of 
rlass Technology, listing the various sources of bubbles 
ind outlining methods of identification. 

Important sources of gaseous inclusions in glassware 
ire: (1) batch, (2) reboil, (3) refractories, (4) foreign 
vodies in glass, (5) feeding and forming and (6) electri- 
al action. 

In the case of batch sources, excessive furnace loads, 
oo low melting and refining temperatures or perhaps the 
presence of undesirable glass currents can cause the ap- 
vearance of fine “seed.” Gases (CO, and SO,) resulting 
from decomposition of batch materials are less likely to 
remain in glass long enough to reach the machines than 
air or water vapor introduced with the batch. 

Bubbles may reappear in clear glass in the refining zone 
of the melting end, in the working end or even in the 
feeder channels or revolving pot. This is the reboil phe- 
nomena and may be due to several causes. 

Thermal Decomposition of Sulphate. An appreciable 
proportion of sulphates (up to 1% ) can remain in refined 
glass. Sulphites, however, are decomposed completely. The 
thermal decomposition of sulphates is a reversible endo- 
thermic reaction. An increase in the temperature promotes 
decomposition, while a decrease in temperature in the 
presence of sulphur dioxide and oxygen in the furnace 
atmosphere favors the formation of sulphates. Thus, the 
evolution of gas may be caused by reheating the glass. 

The Effect of Furnace Atmosphere. A reducing furnace 
atmosphere causes decomposition of sulphates in glass: 

SO,’’ + CO = SO,”’ + CO, 
SO,”” + SiO, = Si0,”’ + SO, 


If well-refined glass travels from under an oxidizing 
atmosphere into another part of the furnace or into a 
feeder where a reducing atmosphere prevails, evolution of 
bubbles at the glass surface may follow. 

Reaction Between Glass Streams. When reduced glass 
containing sulphides meets a stream of glass containing 
sulphates, evolution of sulphur dioxide can take place: 

S” + 3S0,”" = 4S0, 
SO,’” + SiO, = Si0,’”” + SO, 


This may be a serious source of blisters in carbon-sulphur 
amber glasses. The presence of sulphur oxides appears to 
be characteristic for all reboil bubble. 

Refractory Sources. (a) Evolution of Gas from Refrac- 
tory Pores. The corrosion of refractories by glass liberates 
air from the refractory pores and the size and number of 
bubbles depend upon the size and number of the pores, as 
well as whether they are enclosed or interconnected. Evo- 
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lution of gas bubbles from capillary channels in refractory 
walls can be persistent and can be serious when they are 
evolved in the forehearth owing to the higher viscosity of 
the glass and shorter time available for their liberation. 

Air or another surrounding atmosphere can be en- 
trapped by a glass stream flowing along a cracked refrac- 
tory channel (e.g., spout) or through a cracked orifice 
ring. 

(b) Nucleation. Molten glass as a supersaturated solu- 
tion may contain considerable amounts of water vapor 
and sulphur or carbon dioxides. These gases lack sufficient 
energy to form a new phase, but will readily evolve at the 
gaseous “nuclei” in the refractory pores. A similar effect 
is observed when porous refractory chips or crystalline 
powders are introduced into a glass of soda water. 

(c) Impurities in Refractory Materials. Inclusions of 
iron-bearing impurities (pyrites, iron dust, etc.) in the 
refractory materials oxidize on firing to ferrous or ferric 
oxides. In the ferrous state, they can cause evolution of 
sulphur dioxide from glass. 

2FeO + Na.SO, = Fe,0, + Na.SO,(>650° ) 
Na,SO, + SiO, = Na,SiO, + SO,(>1000°) 
while when oxidized to ferric oxide, they can decompose 
at a temperature of approximately 1000°, liberating 
oxygen: 
6Fe,0, = 4Fe,0, + O, 
2Fe,0, = 6FeO + O, 

Refractory blocks fired in a reducing atmosphere may 
contain in their pores a fine carbon deposit, which may 
lead to the decomposition of sulphate residue in the glass 
and evolution of sulphur dioxide: 

c+ S0,’”=C0-+ SO, 
co + SO,’ = CO, + SO, 
SO,’’ + SiO, = Si0,’”’ + SO, 

Carborundum wheels are extensively used in cutting 
and dressing refractory blocks. Small quantities of car- 
borundum powder left in the joints or on the face can lead 
to the evolution of carbon oxide bubbles when in contact 
with molten glass. 

(d) Dissolution of Refractory Materials. The dissolu- 
tion of refractory material in glass causes a local increase 
in the concentration of alumina or silica, which behave as 
stable acids and may displace the less stable constituents, 
e.g., Na,SO, + SiO, = Na,SiO, + SO,,S0,—S0, + O.,. 
Thus, the delayed solution of large sand grains is often 
accompanied by a local evolution of gas. 

Foreign Bodies in Molten Glass. (a) Metal Objects in 
Molten Glass. Even a small iron object in the glass can 
be a very persistent source of bubbles. Gas evolution is 
caused by decomposition of cementite, and the gases con- 
tain a high proportion of carbon oxides. Cast iron, with 
its high carbon content and lower melting temperature, is 
more dangerous in this repect than steel. 

(b) Sodium Sulphate Drops. Sodium oxide vapors com- 
bine with sulphur oxides from the combustion gases and 
condense at spy-holes, spout openings or stoppers, forming 
sodium sulphate. This “white substance” can drop into 
the glass stream where it melts. The globules of liquid 

(Continued on page 170) 
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Dr. Wolfgang Haller shown operating the pressure con- 
trolled hydraulic balance. 


SILICATE RESEARCH 
INSTITUTE DEVELOPMENT 


The latest report from the Institute of Silicate Research at 
the University of Toledo is on the development of a 
method for the measurement of extremely small forces 
acting upon immersed solid samples. The method was de- 
vised by Dr. Wolfgang Haller who designed what he calls 
a “Pressure Controlled Hydraulic Balance.” In the devel- 
opment of the method, he was assisted by Glen L. 
Calcamuggio, graduate fellow at the Institute. 

Main components of the unit was a pressure system, an 
accurately controlled constant temperature bath housing 
the reaction chamber with the immersion liquid, and the 
sample carrier. The sample carrier consists of a nickel 
screen basket suspended from a pressure sensitive glass 
float. Dr. Haller describes the pressure sensitive glass float 
as an outgrowth of the Cartesian Diver in the respect that 
its bouyancy is a function of the hydrostatic pressure. The 
Cartesian Diver in its original form had been previously 
used by others for the study of the growth of living cells 
and tissues, but was unreliable because of its constantly 
changing calibration curve and a somewhat tiresome fill- 
ing procedure. The new method uses as the pressure sensi- 
tive float a sealed glass bulb with a flat membrane-like 
section. Different floats can be made with various sensi- 
tivity ranges. It can be used repeatedly without recalibra- 
tian. 

Principle use of the method will be in studies of the 
corrosion mechanism of inorganic glasses. Dr. Haller re- 
ports that it was possible to measure continuously the 
weight loss of silicate glasses due to corrosion by water 
with an accuracy of 3 parts per million. The reported ac- 
curacy was obtained while controlling the temperature of 
the balance within +0.0001 C. by means of a specially 
designed thermostatic system. 


@ Arthur Dole III, Assistant Vice President in charge of 
Branch Operations for the Hooker Glass & Paint Mfg. 
Company, has been appointed Vice President of the com- 
pany, it has been announced by the Board of Directors. 


@ Edward C. Hirsch has been appointed to the Pittsburgh 
District Sales Staff of J. H. France Refractories Company. 
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SYMPOSIUM ON GLASS 


The New York State College of Ceramics at Alfred Uni- 
versity has announced the program of a Symposium on 
Glass to be held June 7 to June 24. 

Prof. Charles H. Greene, Chairman of the Department 
of Glass Technology, and Dr. H. E. Simpson, professor of 
Glass Technology, both of the College of Ceramics and 
co-chairmen of the Symposium, will supervise the pro- 
gram designed to serve upperclass students at the College 
and others interested in the field. 

The Symposium, according to Dr. Greene, will offer a 
series of lectures by leading authorities covering almost 
every phase of glass technology. Lectures listed on the 
tentative program range from such topics as “The History 
of Glass,” “Glass Compositions,” and “Glass As a Material 
and an Industry,” to such specialized considerations as 
“Fusion Cast Refractories,” “Defects in Glass,” “Plate 
Glass,” “Laminated and Tempered Glass,” “Fiber Glass,” 
etc. In all, some 47 lectures on as many topics have been 
listed. 

The facilities of the College of Ceramics will be avaii- 
able for demonstrations and for study and experimental 
work. 


OWENS-ILLINOIS HAS 
SAFEST YEAR 


Owens-Illinois Glass Company has reported year-end fig- 
ures which show 1954 as one of the safest years in its 
history. Ten of the firm’s 30 plants, warehouses and other 
installations went through the year with perfect safety 
records, and the frequency of lost time accidents through- 
out the company dropped to 2.9 per million man-hours 
from 3.8 in 1953. 

H. V. Gardner, Owens-Illinois’ Safety Director, said 
there were only 154 lost time accidents last year, con- 
trasted with 219 in 1953. There also was a drop in the 
number of accidents referred to doctors, from 2,200 to 
1,593. 

Mr. Gardner pointed out that Owens-Illinois’ lost time 
accident frequency rate of 2.9 in 1954 compared very 
favorably with the over-all rate in all types of industry of 
8.40 in 1952, the latest year for which this figure has been 
compiled. The glass industry’s accident frequency rate in 
1952 was 7.66, two and a half times Owens-Illinois’ rate 
last year. 


OTTAWA SILICA 
ACQUIRES STANDARD SILICA ASSETS 


The Ottawa Silica Company has, through a subsidiary, 
Standard Silica Company, acquired all of the physical 
assets of Standard Silica Corporation. 

G. A. Thornton, President of both companies, has an- 
nounced that the Standard Silica Company will operate as 
a wholly-owned subsidiary of the Ottawa Silica Company. 


PITTSBURGH CORNING 
EXPANSION PROGRAM 


The Pittsburgh Corning Corporation has announced a 114 
million dollar expansion program scheduled for comple- 
tion by mid-1955. 

As the first step in the program, production of Foamglas 
will be increased by 25%. Plans include installation of a 
new production line at the company’s Sedalia, Missouri, 
plant and the construction of a 50,000 sq. ft. warehouse. 
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Mathieson Quality: everything’s under control 


Prerequisite to quality chemicals is a control procedure 5 chlorine plants, 3 ammonia plants... as well as prac- 
that keeps close tab on the product stream as it flows _ tical technical assistance with chemical handling and appli- 
through the plant. Pressures, temperatures, and rates of cation problems. 

flow must be maintained within strict limits to assure 
chemicals that meet top specifications. The control room Call on us when planning your chemical requirements. 
above helps safeguard the consistent high quality that is Perhaps _— can buy to better advantage from — of 
typical of all Mathieson chemicals. America’s largest producers of basic industrial chemicals, 


In addition to quality, there are other considerations 


of interest to all buyers of chemicals. For example, the \WVATHIESON CHEMICALS 


protection of multi-plant production facilities...3 major Q.in MATHIESON CHEMICAL CORPORATION 
alkali plants, 7 sulphuric acid plants, 6 caustic soda plants, iNOUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


2762 


CAUSTIC SODA + SODA ASH + CHLORINE + SULPHURIC ACID + SULPHUR + AMMONIA - NITRATE OF SODA - BICARBONATE OF SODA + NITRIC ACID + SULPHATE OF ALUMINA + SODIUM CHLORITE PRODUCTS 
ETHYLENE OXIDE + ETHYLENE GLYCOL + DIETHYLENE GLYCOL + TRIETHYLENE GLYCOL - POLYGLYCOLS - DICHLOROETHYLETHER - ETHYLENE DICHLORIDE - METHANOL + SODIUM METHYLATE + ETHYLENE DIAMINE 
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Current Statistical Position of Glass 





Employment and payrolls: Employment in the glass 
industry during December 1954 was as follows: Flat Glass: 
A preliminary 28,600 was reported, which is 1 per cent 
below the adjusted November figure of 28,900. Glass and 
Glassware, Pressed and Blown: An increase of 1.4 per 
cent is shown in the preliminary 75,500 reported for De- 
cember when compared with the previous month’s ad- 
justed 74,400. Glass Products Made of Purchased Glass: 
December employment remained the same as for Novem- 
ber—14,500. 

Payrolls in the glass industry during December 1954 
were as follows: Flat Glass: An increase of .7 per cent is 
shown in the preliminary $13,770,233 reported for Decem- 
ber as compared with the adjusted $13,665,461 for No- 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 


Narrow Neck Containers 


January 1955 
833,000 
1,291,000 
775,000 
333,000 
59,000 

99,000 
497,000 
505,000 
342,000 
671,000 


5,405,000 


Medicinal & Health Supplies 
Chemicals, Household & Industrial 
Beverages, Returnable 

Beverages, Non-returnable . 

Beer, Returnable 

Beer, Non-returnable 

Liquors 
ES 
Toiletries & Cosmetics 


Sub-total (Narrow) . 


Wide Mouth Containers 


*2,844,000 
214,000 
430,000 
165,000 
228,000 
172,000 


4,053,000 
9,458,000 
187,000 


9,645,000 


Dairy Products 

Medicinal & Health Supplies 
Chemicals, Household & Industrial 
Toiletries & Cosmetics 

Packers’ Tumblers 


Sub-total (Wide) 
Total Domestic 
i NE. ais dic ws ou pic's vleee 


TOTAL SHIPMENTS 
* This figure includes Fruit Jars and Jelly Glasses. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All Figures in Gross) 
Production 


January 
1955 


Stocks 

January 
1955 
Foods; Medicinal & 

Health Supplies; Chemi- 

cals, Household & In- 

dustrial; Toiletries and 

Cosmetics 

Dairy Products 

_ Beverages, Returnable 

Beverages, Non-returnable 

Beer, Returnable 

Beer, Non-returnable 

Liquors 

Wines 

Packers’ Tumblers 


Narrow 

5,967,000 8,616,000 
Wide 

. *4,366,000 *4,648,000 
266,000 338,000 
499,000 1,341,000 
66,000 174,000 
140,000 360,000 
615,000 712,000 
563,000 1,034,000 
328,000 445,000 
183,000 164,000 


10,333,000 13,264,000 
* This figure includes Fruit Jars and Jelly Glasses. 
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vember. Glass and Glassware, Pressed and Blown: Duri 
December, payrolls were a preliminary $23,853,722. Th 
is 2.3 per cent higher than the adjusted $23,312,744 
November. Glass Products Made of Purchased Glass: 
drop of 1.1 per cent is shown in the preliminary $3,994 
315 reported for December. November payrolls were 3 
justed to $4,040,183. 


Glass container production, based on figures releas ed 
by the Bureau of Census, rose to 10,333,000 gross during 
January 1955. This is an increase of 21.6 per cent over 
December 1954’s 8,494,000 gross. During January 1° 
production was 10,009,000 gross, which is 3.2 per cen 
under January this year. 

Shipments of glass containers during January 1955 al 
turned upward and were 9,645,000 gross. Compared with 
the previous month’s shipments of 9,047,000 gross, 3 
increase of 6.6 per cent is shown. Shipments during Jam 
uary 1954 were 8,996,000 gross, or 7.2 per cent undef 
shipments this year. 

Stocks on hand at the end of January 1955 were 13¥ 
264,000 gross. This is 3.1 per cent higher than the 12, 
862,000 gross on hand at the end of December 1954 and 
15.1 per cent over the 11,520,000 gross on hand at t 
end of January 1954. 


Automatic tumbler production during December 1954 
was 4,567,675 dozens. This is a drop of 16.7 per cent 
from the 5,489,352 dozens produced during November 
Production during December 1953 was 4,123,862 doze 

Shipments also continued to decrease and were 4,236,729 
dozens, or 13.3 per cent under November shipments of 
4,887,849 dozens. Shipments during December 1953 were 
3,913,846 dozens. Stocks on hand at the end of December 
were 9,449,501 dozens, or 2.9 per cent higher than the 
9,180,765 dozens on hand at the end of November. 
Stocks at the end of December 1953 were 10,184,245 


dozens. 


Table, kitchen and household glassware: Manufac- 
turers’ sales of machine-made table, kitchen and house- 
hold glassware dropped 10.2 per cent to reach 2,853,410 
dozens during December 1954. This is a decrease from 
November sales of 3,180,350 dozens. Sales during Decem- 
ber 1953 were 2,443,630 dozens. At the end of the 12- 
month period ending December 1954, manufacturers’ 
sales had reached a total of 37,919,889 dozens. This is 
4.6 per cent under the 39,765,813 dozens sold during the 
corresponding 1953 period. 


LEEDS & NORTHRUP 
NAMES CHIEF ENGINEER 


G. Lupton Broomell, Jr. has been appointed chief engineer 
of Leeds & Northrup Company, according to an announce- 
ment by I. Melville Stein, President of the firm. 

Joining the firm of Leeds & Northrup in 1937, Mr. 
Broomell became successively head of the recorder devel- 
opment section and assistant chief engineer. 


THE GLASS INDUSTRY 








house- 
B53,410 
se from 
Decem- 
the 12- 
cturers’ 
This is 
ing the 





- 


RS ke OS oS a <r Br aA md Salt) Rey 
Ls 
‘ 
{ 
i 
i. 


” Photo courtesy of Sabin Manufacturing Co. 





One WISSCO BELT 4c 4 ance 


Efficient and dependable performance of modern- 
ized* Wissco High-Temperature Belts inevitably 
leads to repeat orders. 


A good case in point is the Sabin Manufacturing 
Co. of McKeesport, Pa., producers of dinnerware 
and novelty dishes. In mid-year of 1952, this 
company installed a Wissco High-Temperature 
Rod Reinforced Belt with thin spiral and dual 
continuous reinforcing rod for carrying ware 
through a lehr, in which decorations are fused to 
the ware. Products are in the furnace for a 34% 
hour cycle at a temperature of 1260° C. The belt 
travels at a rate of 1 foot every four minutes and 
is in operation 24 hours a day, 514 days a week. 


So satisfied are company officials with the per- 
formance of this belt that recently when they 
were in the market for a belt on an adjacent 
furnace, they again specified Wissco—thus amply 


confirming the fact that ‘“‘One Wissco Belt Leads 
To Another’’. 


Why not find out what Wissco’s extra durability 
can mean to you in longer belt life and uninter- 
rupted production. Let us know yourrequirements. 


*WISSCO thin spiral to resist stretch and distortion and 
WISSCO dual continuous reinforcing rod to prevent narrowing 


THE COLORADO FUEL AND IRON CORPORATION 
Denver and Oakland 


WICKWIRE SPENCER STEEL DIVISION 
Atlanta + Boston + Buffalo » Chicago » Detroit » New Orleans + New York + Philadelphia 


WISSCO BELTS 


PRODUCT GF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 











New Equipment and Supplies 








POLISHING MACHINE 
FOR TV TUBES 

Acme Manufacturing Company, De- 
troit, Michigan, has designed a polish- 
ing machine in answer to the problem 
of removing defects left in the glass 
face of TV picture tubes after casting. 
The machine also blends the contour of 
the face of the tube in the same opera- 
tion. The glass is manually snag-ground 
before being placed in the machine. 

The general principle involved is that 
the work oscillates with a rocking ac- 
tion while the polishing buff oscillates 
at right angles to the rocking motion. 
Holding arrangements for handling pic- 
ture tubes up to 24” or larger can be 
provided. Spherical, as well as cylindri- 
cal, surfaces can be completely covered 
by this machine, suggesting applica- 
tions to polishing work other than TV 
tubes. 

After starting the continuous com- 
pound pump, the picture tube is loaded 
into the work holder which is so de- 
signed as to hold various size tubes and 
to eliminate clamping. The buffing spin- 
dle is automatically lowered at the 
same time the tube moves from the 
loading position. When the buff ap- 
proaches within one quarter of an inch 
above the tube, compound is automati- 
cally released through a hollow buffing 
spindle and spread over the entire face 
of the tube due to the oscillating action 
of both part and buffing spindle arm. 
Thereafter the compound is released at 

. desired intervals up to a maximum of 
two minutes. 


COLORIMETER ATTACHMENTS 

Instrument Development Laborato- 
ries, Inc., 163 Highland Avenue, Need- 
ham Heights, Mass., has announced a 
series of new accessories for use with 
its Model C “Color-Eye” difference col- 


orimeter. 
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Ten narrow band interference filters 
of approximately equidistant visual 
wavelengths comprise the abridged 
spectrophotometer used in metamerism 
studies, development of starting formu- 
lae and general laboratory use. A new 
viewer attachment permits visual in- 
spection of samples exactly as they are 
presented to the optical system of “Col- 
or-Eye,” greatly simplifying presenta- 
tion problems with directional reflect- 
ance samples and samples of dark 
color. Also available is a pair of neu- 
tral density filters which increase the 
instrument’s precision when measuring 
samples in the low reflectance region 
relative to stable white reference stand- 
ards. A series of new sample holders 
are specifically designed for optimum 
presentation of samples in the paint, 
plastics and textile industries. 


PRECISION INDICATOR 


General Electric Company, Schenec- 
tady 5, New York, has announced the 
addition of a new precision indicator to 
its line of process instruments. The in- 
strument is designed to scan a number 
of process variables by the use of a 
manual switching arrangement on the 
front panel. 

Designated Type HJ, the precision 
indicator may be used with provision 
for measuring up to 48 different cir- 
cuits, or in conjunction with a multi- 
point strip-chart recorder to obtain an 
intermittent record. 


CATALOGS RECEIVED 


E. D. Bullard Company, Department 
531, 275 Eighth Street, San Francisco 3, 
California, has prepared a new safety 
equipment catalog designed to give 
complete information on all Bullard 
safety products. On all pages, clear 
photographs of the items being ex- 
plained are shown, along with easy-to- 
read technical data. 

The back page of the catalog lists all 
addresses and phone numbers of Bul- 
lard distributors. 


Ferro Corporation, Fiberglas Division, 
200 Woodycrest Avenue, Nashville, 
Tennessee, has made available new data 
sheets on the various types of Ferro’s 
Uniformat. 

The data sheets describe in technical 
detail the general characteristics of 
Uniformat reinforcements and separate 
sheets are available on HSB Uniformat 
(high solubility binder), PE Uniformat 
(powder and emulsion) and general 
purpose Uniformat. 


American Wheelabrator & Equipment 
Corporation, 1026 S. Byrkit Street, 
Mishawaka, Indiana, has just published 
a new brochure on precision cleaning 
and finishing. Dealing with the wet 
abrasive blasting process, the 18-page 
booklet presents 40 frequently-met ap- 


plications in which the process can be 
profitably used. 

A section of the brochure is devoted 
to describing the process itself in which 
water-suspended abrasives are thrown 
at high velocity upon the work. The 
necessary equipment is also mentioned, 
together with the fact that tolerances of 
.0001” can be maintained on work 
where necessary. 


Kaiser Aluminum & Chemical Saies, 
Inc., Chemicals Division, 1924 Bread. 
way, Oakland 12, California, has iss:ied 
a new folder containing up-to-date in- 
formation on its products and services, 

The company produces some 40 lif. 
ferent products in the general cite- 
gories of high temperature basic refiac- 
tories, dolomites, limes, magnesias and 
aluminas. In addition to a complete list 
of products, the folder has a convenient 
table giving data on formulas, graces, 
containers, shipping points and consum- 
ing industries. 


Mona Industries, Inc., Paterson 4, New 
Jersey, has issued a new, completely 
revised folder on its line of Monamine 
surface active agents. 

The folder contains detailed specifi- 
cations on the basic grades of Mona- 
mines, as well as chemical, physical and 
physiological properties on the entire 
line. Complete information is given on 
use and compounding, and a special 
sheet with suggested formulations on 
various types of cleaners and cosmetic 
preparations is available. 


Norton Company, Worcester 6, Mass., 
is offering a new condensed catalog of 
the most widely used grinding wheels 
carried in stock. A principal feature of 
the catalog is the supplement of net 
prices to the customer in various quan- 
tity lots. 

The 28-page illustrated booklet cov- 
ers the subject of grinding wheels selec- 
tion in considerable detail. Points cov- 
ered include abrasive types, bonding 
materials, wheel speeds, wheel mark- 
ings, standard wheel shapes, mounted 
points and abrasive polishing grain. 


Corning Glass Works, Technical Prod- 
ucts Division, Corning, New York, has 
issued an illustrated booklet describing 
the composition, manufacture and ap- 
plication of Vycor brand 96 per cent 
silica glasses. 

Comparable with fused silica in prop- 
erties and performance, Vycor brand 
glasses can be heated to 900°C. and 
plunged into ice water without break- 
ing. Among the more common applica- 
tions illustrated are stove top units and 
heat lamp bulbs, calcining jars and 
trays, thermocouple protecting tubes, 
laboratory glassware and _ germicidal 
lamps. 
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LACLEDE-CHRISTY 
Cast 400 Block sets 
over 3% year record! 


® Cast 400 helps set record campaign for leading glass producer 
—3 years, 7 months, 11 days 

@ 219.8 tons per sq. ft. of melting end 

® Average rate of 1 ton to each 5.34 sq. ft. of melting end hearth 


This soda lime glass campaign reflects superiority in glass-making 
—and also the superior qualities of Laclede-Christy Cast 400 Bot- 
tom Block. The campaign recently was concluded in a moderate 
sized tank with a 22 in. metal depth. 


A campaign like this raises a pertinent question: Are your tank 
bottom blocks as long-lasting and economical as you’d like? 


Cast 400 may be a money-saver for you, too. Just check with your 
nearby Laclede-Christy representative—or contact St. Louis. 
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OWENS-ILLINOIS TO 
BUILD PLANT IN OREGON 


Owens-Illinois Glass Company has announced plans to 
build a two-furnace glass container plant on a 70-acre site 
in the Parkrose area of Portland, Oregon. The announce- 
ment followed approval of an appropriation by the Board 
of Directors. 

Scheduled for completion in the summer of 1956, the 
new glass plant will be one of the most modern of its kind 
on the West Coast and will be equipped with the latest 
manufacturing machinery, according to H. S. Wade, Vice 
President of the firm and General Manager of the Pacific 
Coast Division. 

Four buildings, including the main factory, warehouse, 
batch house and compressor building, will be erected. Ex- 
terior walls of the main buildings will be concrete and 
corrugated metal. 

Mr. Wade said the decision to locate in the Portland 
area was reached after a survey of possible plant sites 
indicated it was close to the center of the Northwest’s 
growing population and expanding markets. 


PPG NAMES MANAGER 

OF NEW SALES UNIT 
Pittsburgh Plate Glass Company has announced the ap- 
pointment of William J. Miller as Manager of its newly- 
created unit, Safety Glass Replacement Sales, according 
to W. A. Gordon, Manager of plate glass sales. 

With the new unit, the firm’s Plate Glass Sales Depart- 
ment establishes a liaison between jobbing accounts, com- 
pany merchandising branches, the general office and the 
company’s windshield glass manufacturing plant now 
under construction at Greensburg, Pa. Mr. Miller will also 
supervise the development, tabulation and dissemination 
of statistics related to production and registration of auto- 
mobiles and trucks, including all auto glass parts by ter- 
ritories. 


COLUMBIA-SOUTHERN 
SCHOLARSHIP PROGRAM 


E. T. Asplundh, President of Columbia-Southern Chemical 
Corporation, has announced that the firm is extending its 
science and engineering scholarship program to communi- 
ties where its major chemical manufacturing operations 
are located. 

The $4,000 award is being offered this spring to grad- 
uating students of high schools in Natrium, West Virginia, 
Corpus Christi, Texas, and Lake Charles, Louisiana, and 
to sons of Columbia-Southern employees graduating from 
any high school. 
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KAISER ALUMINUM PURCHASES 
DOLOMITE PROPERTY 


Kaiser Aluminum & Chemical Corporation has announced 
the purchase of 353 acres of dolomite property adjoining 
its Chemicals Division plant site at Natividad, Monterey 
County, California. 

The purchase extends the corporation’s property hold- 
ings in Monterey and San Benito Counties to approxi- 
mately 750 acres, including both operational areas and 
dolomite reserves. 


R. BRUCE MAC FARLANE, ANCHOR 
HOCKING SALES MANAGER, DIES 


R. Bruce MacFarlane, 53, Sales Manager of the Closure 
Division of Anchor Hocking Glass Corporation, passed 
away of heart failure on February 4. 

Mr. MacFarlane was a graduate of the University of 
Chicago. He was Sales Manager for The Aridor Company 
prior to his affiliation in 1938 with Anchor Hocking Glass 
Corporation as its Closure Division Sales Manager, a 
position he held until his death. 

Mr. MacFarlane is survived by his wife, Marian, one 
step-daughter, Mrs. P. M. Nickerson, Syracuse, New York, 
and two sisters, Mrs. W. C. Snow, Holland, Michigan, and 
Mrs. B. D. Flewell, Detroit Lakes, Minnesota. 


OWENS-ILLINOIS 
SALES APPOINTMENTS 


The appointments of J. W. Thayer as Assistant Eastern 
Regional Manager for the Glass Container Division of 
Owens-Illinois Glass Company, and of Robert E. Graham 
to succeed him as New York Sales Branch Manager were 
announced by Sidney F. Davis, Vice President and Divi- 
sion General Sales Manager. 

Mr. Thayer, who has had 20 years with the company, 
has been Branch Manager since 1950. In his new assign- 
ment, he will handle important customer contacts and 
prospective new business. 

Mr. Graham, who has also had 20 years of service with 
the firm, served in the New York office from 1942 until 
1952, first as a salesman and later as manager of food 
sales. 


ALSYNITE INTRODUCES 
“FLAT PANES” 


The Alsynite Company of America has introduced a 
wholly new concept in industrial daylighting—the use of 
shatterproof, fiber glass factory window panes in a variety 
of built-in colors. Alsynite introduces “Flat Panes” follow- 
ing months of research involving the influence of color 
dynamics upon workers morale. 

The new “Flat Panes” are available in all standard 
glazing sizes, as well as in three scientifically-selected 
colors, each designed to solve a specific industrial day- 
lighting problem. 

The new panes are made by impregnating tough fiber 
glass mat with colored polyester resins. They are simple 
to install and offer tremendous savings in plant mainte- 
nance costs. Thickness is .080 in. Available in five stand- 
ard sizes, the panes can also be cut with standard tools to 
fit other sizes of sash. As light rays pass through the 
panes, they are deflected in all directions, eliminating 
glare and transmitting a properly diffused light through- 
out the interior. 
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Mbestones 


in Glass Progress 


PHOTO COURTESY THE CORNING MUSEUM OF GLASS 


F600 This rare Dutch prunted Roemer is characteristic of 

17th-century Netherlands drinking vessels — light in 

weight, free-blown. The bowl is delicately engraved in diamond point 

and shows the Royal Arms of the House of Orange. Typical berry- 

prunt decoration on the stem is a glassware embellishment that has 
continued to this day. 


A890 Michigan Alkali Company, now a division of Wyandotte 

Chemicals Corporation (South Plant, above), was founded 

by Captain J. B. Ford to supply Soda Ash to the glass industry. 

Wyandotte has grown up with glass. Today, as in the past, it is a working 

partner, supplying technical assistance and raw-material chemicals to 
those great companies marking milestones in glass progress. 


yandotfe 
CHEMICALS 


Wyandotte Chemicals Corporation, Wyandotte, Michigan 
Offices in Principal Cities 


Fictided, by a Glassmaker lo Slows lhe Glass Indasley 
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GLASSED BARN... 


(Continued from page 139) 

sects the entire area and leads directly from one of the 
barn’s two silos. Cows in the open shed will get water from 
automatic water bowls which are equipped with immer- 
sion type heaters to prevent freezing and provide warmed 
water in the winter time. The remainder of the herd will 
be housed in an enclosed 58- by 40-foot stable where 
they will be divided into stanchion type and tie-stall 
quarters. 

The milking parlor, which will not be a part of the 
barn’s operation until next summer since the current herd 
is comprised of heifers, is enclosed on three sides by glass 
block and flat glass so the milking procedures may be ob- 
served by visitors, One man controls the milking of three 
cows at a time from a sunken area which allows him to 
stand erect at all times while he handles milking equip- 
ment and controls movement of the cows into and fron 
the milking stalls. 

The 335-acre farm will also be used for studies in feed 
crop production, irrigation and horticultural crops. Wild- 
life research also is planned, particularly with ducks, 
pheasants and muskrats. 

Dairy farmers and agriculturists will be welcome at all 
times for inspection of the complete layout. 


THATCHER APPOINTS FOUR 
WEST COAST SALESMEN 


Four new glass container salesmen have been added to the 
Thatcher Glass western sales force. Addition of these men 
to the sales staff is in conjunction with the opening of 
Thatcher’s new glass container plant located at Saugus, 
California. The appointments were announced by W. J. 
Green, Executive Vice President of the firm. 

The new representatives include Robert A. Lapachet, 
John B. Tripp, Parcell A. Templeton and Reed Harris. 
The new salesmen will work under the direction of John 
B. Miller, Sales Manager of the West Coast Glass Con- 


tainer office. 


CONFERENCE FOR ENGINEERS 


On May 6, 1955, alumni, faculty and students of the Col- 
lege of Engineering at Ohio State University will meet 
with practicing engineers and architects from business and 
industry to review technical developments of the past year 
and to look ahead together to the challenges facing engi- 
neers during the coming year. This occasion will be the 
second Annual Conference for Engineers. 


PENNSALT OPENS NEW 
CHEMICAL SPECIALTIES PLANTS 


The Pennsylvania Salt Manufacturing Company has an- 
nounced the opening of a new plant at Delaware, Ohio. 
This plant, Pennsalt’s thirteenth production facility, is a 
component of the company’s Chemical Specialties Divi- 
sion. A similar installation, nearing completion at Chicago 
Heights, Illinois, was scheduled for dedication on Feb- 
ruary 10. 

These plants will serve as blending, packaging and 
warehousing centers for the company’s growing special- 
ties markets in the east-central area. They are the first of a 
number of projected units designed exclusively for this 
purpose. 
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HAVE YOU A DISASTER PLAN FOR YOUR PLANT? 


BOMBS...OR FIRE...OR FLOOD...OR TORNADO 
ee. you can handle them if you act now. 


Let’s face it ... the threat of war and the atomic bomb 
has become a real part of our life—and will be with us 
for years. Fires, tornadoes and other disasters, too, can 
strike without warning. 

Whatever the emergency is, everybody’s going to 
want help at the same time. It may be hours before out- 
side help reaches you. The best chance of survival for 
you and your workers—and the fastest way to get back 
into production—is to know what to do and be ready to 
do it. Disaster may happen TOMORROW. Take these 
simple precautions TODAY: 
|] Call your local Civil Defense Director. He’ll help 
you set up a plan for your offices and plant—a plan 
that’s safer, because it’s integrated with community 
Civil Defense action. 

[_] Check contents and locations of first-aid kits. Be 
sure they’re adequate and up to date. Here, again, your 
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CD Director can help. He’ll advise you on supplies 
needed for injuries due to blast, radiation, etc. 

[_] Encourage personnel to attend Red Cross First-Aid 
Training Courses. They may save your life. 


[_] Encourage your staff and your community to have 
their homes prepared. Run ads in your plant paper, in 
local newspapers, over T'V and radio, on bulletin boards. 
Your CD Director can show you ads and official CD 
films or literature that you can sponsor locally. Set the 
standard of preparedness in your plant city. There’s no 
better way of building prestige and good community 
relations—and no greater way of helping America. 

Act now ... check off these four simple points . 
before it’s too late. 





COLUMBIA-SOUTHERN 
APPOINTMENTS 


Quentin F. Ebert has been appointed Director of Pur- 
chases for Columbia-Southern Chemical Corporation, it 
has been announced. Mr. Ebert will coordinate and formu- 
late purchasing policies, trade relations and related ad- 
ministrative operations. He also will continue as special 
assistant to the general superintendent to which post he 
was appointed in 1951. 

Associated with the firm since 1942, Mr. Ebert has 
served as a development and production engineer and de- 
velopment and organic production superintendent. He was 
graduated in 1940 from the University of Pittsburgh with 
a Bachelor of Science degree ‘in chemical engineering. 

Appointment has also been announced of J. Earl Burrell 
as Assistant Works Manager of the company’s Natrium, 
West Virginia, plant. Prior to this, Mr. Burrell has been 
operations superintendent at Natrium for three years. 
Since joining Columbia-Southern in 1941 as a research 
and development engineer, Mr. Burrell has served there in 
various technical supervisory positions for 11 years. 


ORTON MEMORIAL LECTURE 
Dr. Alexander Silverman, Professor of Chemistry, Emeri- 
tus in the University of Pittsburgh, will deliver the 23rd 
annual Edward Orton, Jr. Memorial Lecture of the Ameri- 
can Ceramic Society at the Society’s annual convention in 
April. 

The illustrated lecture on “Glass Through the Ages” will 
cover progress from ancient times to the present day. 


CORNING NAMES MANAGER 
OF MELTING DEPARTMENT 


The appointment of Dr. Ben Allen as Manager of the Melt- 
ing Department of Corning Glass Works’ Research and 
Development Division has been announced by Dr. William 
H. Armistead, Director of Research. 

Dr. Allen joined Corning in 1950 as a research chemist 
in product development and later that year was assigned 
to the melting research group as a research associate. He 
received his bachelor’s degree in chemistry from Cornel 
University in 1946, and his doctorate in inorganic 
chemistry in 1950. 


KIMBLE PLANT 
MANAGER DIES 


Raymond W. Gatti, 42, Manager of the Columbus, Ohio, 
plant of Kimble Glass Company. subsidiary of Owens- 
Illinois Glass Company, died February 5 following a heart 
attack. He had been Plant Manager since 1953. 

Mr. Gatti joined Kimble in 1933 as a machine operator 
in the Vineland, New Jersey, plant. later becoming super- 
intendent of the Vineland ampul department. In the early 
1930’s, Mr. Gatti was instrumental in organizing the 
American Flint Glass Workers Local in Vineland and later 
was an executive of the Miscellaneous Workers Group in 
the union. 


e@ David L. Arm, dean of the School of Engineering at 
the University of Delaware, has been appointed Manager 
of the Industrial Department of the National Safety 
Council. 
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to handle LIGHT and HEAVY DECORATED GLASSWARE 


‘Economical to Operate and Maintain 

... For the efficient application of 

gold and colors to light and heavy 

glassware. Uniformity of heat distribu- 

tion by proper burner design and 
placement of alloy, high heat resisting 
muffletubes. Uniform temperature dis- 
tribution across entire width of the lehr, 
above and below glassware. Rapid heat trans- 


fer with fuel economy. Firebox upkeep negligible. 


GLASS MELTING and 
MANUFACTURING EQUIPMENT 


¢ 3001 SYLVANIA AVENUE, TOLEDO 13, OHIO 
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MILLS 
ARIZONA 
Kingmon 


COLORADO 


Denver 


MAINE 
Topsham 


NORTH CAROLINA 


Kona, Spruce Pine 


SOUTH DAKOTA 


Custer, Keystone 


TENNESSEE 


Erwin 


VIRGINIA 
Piney River 


QUEBEC 
Buckingham 


General Soles Offices 


CONSOLIDATED FELDSPAR, ERWIN, TENNESSEE .ep:. of INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


General Offices: 20 North Wacker Drive, Chicago 6 © Sales Offices: Chicago, III.; East Liverpool, Ohio; Erwin, Tenn.; Trenton, N. J.; Ottawa, Ont. 
Exclusive Sales Agents for: CLINCHFIELD SAND & FELDSPAR COMPANY, Bedford, Virginia 
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You can 





always be sure 





of continuing 


supplies of 


consolidated 


feldspar 


One car or a hundred. In good weather or bad. In 

easy markets or in periods of tight supply. Under 

normal production conditions or in the event of 

plant disasters. | 
You can always be sure of your supplies of feld- 

spar when you use Consolidated Feldspar. With ten 

mills, large excess production capacity and 22,000 

acres of ore reserves, Consolidated has the resources 

to assure its customers of continuing supplies—today 

as in future years — of the highest quality feldspar. 











CERAMIC RAW MATERIALS 


GLASS INDUSTRY. Potash and Soda Feldspars, High 
Alumina—all standard mesh sizes. Low Iron Silica 
Sand and Aplite. 













POTTERY INDUSTRY. Potash and Soda Feldspars for 
bodies and glazes—all standard mesh sizes. Potters 
Flint. 








PORCELAIN ENAMEL INDUSTRY. Potash and Soda Feld- a 
spars for all types-of porcelain enamel —all stand- 
ard mesh sizes. Ground Quartz. 
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TEMPERATURE REGULATION ... 


(Continued from page 144) 
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Fig. 9. Construction of temperature regulator with electronic control. 1, Ther- 
mocouple. 2, Pointer of galvanometer. 3, Coil of galvanometer. 4, Permanent 
magnet of galvanometer. 5, Rider of galvanometer. 6, Pick-up coil. 7, Built in 
relay. 8, Set point for desired temperature fastened to the arm of the coil. 9, 
Connecting wires between coils and apparatus. 10, Radio tube. 11, Transformer. 
12, Magnetic coil of the relay 7. 13, Movable lever of relay 7. 14, Contact of 
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Fig. 9a. Principles of a temperature re g- 
ulator with electronic contacts. G, G:.1- 
vanometer. R, Relay. N, Connection ‘o 
single phase 200/250 volt, AC A & 33, 
Pick-up coils. C, Rider on pointer of 
galvanometer. D, Grid of radio tube 


relay 7. 15, Switch for turning oven on and off. 16, Power connection. Single 
phase AC 100 or 120 volts. 17, Stop for pointer. 


In the last few years, developments in electronics in 
the U.S.A. and in England have lessened the difficulties. 
New types of temperature regulators have resulted that 
permit better regulation accuracy. Two of these develop- 
ments will be discussed. 


Temperature Regulators with Electronic Contacts 


At the start of this article, contact regulators were de- 
scribed. These instruments, also, have maximum and mini- 
mum contacts which control an auxiliary current to op- 
erate relays to turn the switches. As pointed out, these 
contact regulators have not been widely used because 
the weak torque of the millivolt meter does not give 
positive contact. With electronic contacts, this disadvan- 
tage can be completely eliminated. 

The principles of this apparatus are shown schemati- 
cally in Fig. 9 and 9a. The temperature is measured as 
usual with thermocouples and a high resistance millivolt- 
meter. The pointer of the galvanometer, however, can 
swing freely over the entire temperature scale. The ac- 
tivation of the relays that work the switches is accom- 
plished by the oscillation of a standard radio tube. The 


& 2 1 


Fig. 10. Phantom view of electronic contact of American 
make. 1, Connection with pen of instrument. 2, Vane for 
contact. 3, Radio tube. 4, Relay. 5, Transformer. 6, Con- 
tact for relay 4 for on-off switching of heating elements. 
7, Connection with AC power supply. 8, Bakelite body with 
slit and embedded coils, 9, Magnetic coil of the relay. 
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desired temperature is set by a marker, 8, and the scale. 
The side arm of the marker carries two coils, A and B 
(Fig. 9a), one of which is connected to the grid and the 
other to the anode. The coils may be placed either side by 
side or one behind the other. The pointer of the millivolt 
meter carries a light aluminum rider, C, which does not 
touch the coils. With the coils side by side, the rider passes 
in front of them; when behind one another, the rider 
passes through the opening between them. As soon as the 
pointer reaches the control point, the rider establishes a 
magnetic coupling between the coils and the anode cur- 
rent instantly falls to a minimum. The relay, 12, con- 
trolled by the radio tube, is tripped and breaks the cur- 
rent for the switch of the heating elements. When the 
temperature falls, the rider moves away from the coils, 
and the process repeats in the opposite direction. The 
magnetic coupling between the two coils is broken, the 
anode current returns to maximum, the relay is raised 
and the oven heat turned on. 

Obviously, these regulators can be supplied with more 
than electronic contact so that step regulation and other 
combinations can be used as with the falling bar regu- 
lators. 

The sensitivity of this apparatus is very high. A pointer 
movement which displaces the rider 0.15 mm is sufficient 
in most cases to operate the relay. A favorable feature is 
that these electronic contacts do not have to “feel” so 
that the action is continuous without a time lag. It can 
be seen from the formula that these two features will 
improve the regulation accuracy considerably, 

Another advantage is the elimination of almost all mov- 
ing parts which hamper the movement of the galvanom- 
eter or its pointer. 

The greatest advantage of electronic contacts have stim- 
ulated several makers of temperature instruments in the 
U.S.A. to develop the system. These are made as unis 
that can be built optionally into existing instruments of 

(Continued on page 166) 
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WESTVACO Light Ash averages only 8 
ppm Fe.O; ... less than a fifth of an ounce 
of iron to the ton. . . less than the weight of 
four carpet tacks! So there is never a pos- 
sibility of iron discoloration in solutions or 
mixes or in finished products, when you use 
Westvaco Light Soda Ash. 


Low iron is only one attribute of WEST- 
VACO Soda Ash. Others are low salt, low 
calcium, complete freedom from ammonia, 
low “dust”. Additionally, it is free-flowing, 
non-caking, has a very rapid dissolution 


rate. Altogether, it’s an exceptional product 
made by a patented process from an excep- 
tional natural raw material in the indus- 
try’s newest new-from-the-ground-up soda 
ash plant. 


If you use Soda Ash anywhere from the 
Mississippi Valley to the Panhandle to the 
Pacific, you should be using WESTVACO 
Soda Ash. If we aren’t already supplying 
a goodly share of your requirements, we’d 
like to ship you a sample order and quote 
on your needs. May we? 


ae Westvaco Chlor-Alkali Division 
FOOD MACHINERY AND CHEMICAL CORPORATION 
"aoe mane General Offices . 161 East 42nd Street, New York 17 


CHARLOTTE, N.C. + CHICAGO, ILL. * DENVER, COLO. « PHILADELPHIA, PA. « ST. LOUIS, MO. 
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TEMPERATURE REGULATION ... 


(Continued from page 164) 

the same make. They are usually attached to the pen of 
recording instruments. Fig. 10 shows such an arrange- 
ment as well as a phantom view of the connection. The 
apparatus shown is for use on a recording instrument 
made by the same firm for use with the round pens 
customary in the U.S.A. The two coils are embedded in 
two pieces of bakelite between which passes a vane at- 
tached to the pen and which serves the same purpose as 
the rider described above. The electric connections in the 
apparatus pictured are somewhat different in detail but 
work on the same principles. The sensitivity gives an on 
and off position with a movement of 0.05 mm of the 
vane. 


Apparatus with Electronic 
Temperature Measurements 


The operation of compensation regulators of the usual 
type has been described above. Electronic compensation 
regulators operate in the same way; that is, they use the 
null method and a Wheatstone bridge, but with the ad- 
vantage that the operation is continuous without “feel- 
ing.” In the following, the apparatus will be briefly de- 
scribed without going into the well-developed methods for 
electronic amplification. 
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Fig. 11. Construction of a compensation regulator with 
electronic control. 1, Converter. 2, Polarized lamella. 3, 
Transformer for thermocouple current. 4, Amplifier. 5, 
Battery. 6, Wheatstone bridge. 7, Thermocouple. 8, Slid- 
ing contact. 9, Counter pulley. 10, Driving pulley. 11, Al- 
ternating current source. 12, Temperature seals. 13, Motor 
for pointer 14 and sliding contact 8. 14, Pointer. 15, Driv- 
ing gear. 16, Large gear. 17, Transformer for amplifier. 
Above: Arrangement for horizontal temperature scale. 
Below: Arrangement for circular scale. 
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The fundamental novelty of this apparatus lies in the 
conversion and strong amplification of the feeble thermo- 
couple voltages so that they can be used for the direct 
activation of a motor. The sliding contact on the resis- 
tance wire of the potentiometer bridge is moved until 
equilibrium is reached. Fig. 10 shows the assembly of the 
apparatus, while Fig. 11 gives the diagram for the con- 
version and amplification of the thermocouple voltage. 

The conversion of the thermocouple voltage into alter- 
nating current takes place in the converter. As shown in 
Fig. 11, this consists of a polarized lamella, L, which is 
connected to the sliding contact of the measuring bridge, 
as well as to two fixed contacts on the outer ends of the 
primary winding. The lamella is set swinging by the poles 
of a permanent magnet and by a magnetic coil, M, con- 
nected to an alternating current. The frequency of the 
swinging lamella is governed by the frequency of the 
alternate current in M. The primary winding of the trans. 
former is divided in the middle where the positive anc 
negative ends of the thermocouple are attached. It is seer 
from the foregoing that the lamella is connected to the 
half of the primary winding that lies in the measuring leg 
of the Wheatstone bridge. To understand the operation 
assume that the sliding contact of the bridge is in the cor 
rect position to correspond to the temperature of the 
thermocouple. There is no current flowing through the 
measuring branch. If, now, the temperature of the ther- 
mocouple rises, a current of the polarity shown in Fig. 11 
begins to flow through the measuring branch. The swing- 
ing lamella is interrupted, the equilibrium of the electric 
impulses is changed, and an alternating voltage is pro- 
duced on the secondary of the transformer which is in 
phase with the network voltage. With falling temperature, 
it goes through the same process except that the equilib- 
rium current from A to A’ is in the opposite direction. 
Since there is synchronism between the swinging lamella 
and the alternating current, a falling temperature will 
impress an alternating voltage on the secondary with 180° 
phase difference. In other words, whether the thermo- 
couple registers a higher or lower temperature, an alter- 
nating voltage is set up in the secondary of the trans- 
former that either agrees with the network phase or is 
displaced 180°. The alternating voltage so produced will 
be amplified by a triode in the usual way. In general, 
two tubes in series will be needed for amplifying the 
voltage and then two triodes in parallel for amplifying 
the current. The alternating current so produced is strong 
enough to drive a motor which moves the sliding contact 
and eventually the auxiliaries, switches, and so on. The 
motor is a two-phase motor connected so that its direc- 
tion of rotation changes with the phase displacement of 
the current. 

This installation has the advantage of rugged construc- 
tion with few moving parts. The available power of the 
motor gives secure contacts of the control switches of the 
oven resistance. Furthermore, the action is continuous. 

Since this electronically controlled compensation regu- 
lator works on the null method, its sensitivity is very 
good. It amounts to about 0.03% of the scale range for 
measuring and to about 0.12% of the scale range for 
reacting. 

The great advantages of the electronic temperature 
regulator has not only given it wide acceptance in a short 
time, but has also made possible the solution of problems 
in regulation not possible with earlier devices. 








THE GLASS INDUSTRY 











n the 


ermo- 
direct 

= 's NCW 

until It S 
of the 

e 

con- 

ih it’ df WT erent 

alter- and it s J ( 
vn in . . 

ch is 
ridge, 
f the 

es [T’S NEW because twelve years have passed 
con- 

f the since the first handbook for glass manufac- 
f the . 
neal turers was published and so much has taken 
Paste place in the intervening years in technologi- 
| seer 
> the cal and engineering development. 
g leg 
ition r w @ he ‘tebe ee ; 
 COr a [1S DIFFERENT because it is the only single 
E the : dt 
» the volume where so much pertaining to all 
ea —~ phases of glass manufacture will be found. 
ving- 
ctric 

pro- The NEW Handbook of:Glass Manufac- 
- in ture is comprised of more than 500 pages 
ture, 
1ilib- of practical reference data . . . tables, charts, 
tion. , ‘ ‘ 
wey formulae, illustrations, and text. It is a pri- 
ane ¢ mary working tool for plant executives, re- 

0 

rmo- search heads, laboratory technicians, and 
ot i engineers. It is a reference book that should 
or is , be immediately available when you have a 
will : ? p 
eral, question or need a quick start to the solution 
| the of a problem. It is edited for glassmen by 
ying 
rong those who know glass. 
ntact 

The 

wee Send for your personal copy now! 
it o 


truc- 
the 
f the 
ious. 
egu- 
very 
- for 

for 


The Glass Industry 
55 West 42nd Street, New York 36, New York 


Enclosed please find remittance in the amount of $ to cover the cos 
of copies of the HANDBOOK oF GLAss MANUFACTURE. Single copy price, $11.5( 
Order for 5 or more copies, 10% discount. Add Shipping and Insurance charges 
domestic 50c; foreign 80c. Foreign remittance in U.S. dollars. 


ture 
hort 
lems 


me ee ee ae 












Since 1926 
exclusive producers 
of MULLITE brick, 
special shapes and 
specialties 





































































designed for: 


HIGHER 
TEMPERATURE 
APPLICATIONS 


LONGER 
SERVICE LIFE 


ports 















tuck stones 
breast walls 
checkers 
burner blocks 


dog house superstructure 














@ feeders, etc. 
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CRACKING VELOCITY ... 
(Continued from page 138) 


of the glasses 18-29, this was no longer the case if the new 
measurements on the flint glasses were included (Fig. 8). 
If, however, one plots simply the value v, instead of v./Vp 
as a function of p, a definite correlation is obtained even 
when the flint glasses are included (Fig. 9). Furthermore, 
the relationship between v,/v, and p Vp, described at Shef- 
field, is still found to hold approximately (Fig. 10). 

The best result is obtained, however, when the crack- 
ing velocity v, is plotted as a function of the mean molec- 
ular weight M (Fig. 11). 

This presentation of the correlation between cracking 
velocity and other physical data should be considered only 
as a first attempt. It should be remarked, however, that 
a series of additional plots which led to no reasonab'e 
result has not been mentioned. It will be important to in- 
vestigate a still greater number of glasses of distinctly 
different composition to be sure that any correlation dis- 
covered does not merely represent a special property cf 
the kinds of glass used. For example, the values for the 
cracking velocity of flint glasses taken alone can be rey - 
rese wand as a smooth curve with relatively small scatter 
using any of the methods of representation describe 
above. Thus methods which give widely scattered points 
(as for example, v. = f(vp)) might be suitable for the 
identification of different types of glass. 

We thank the Jenaer Glaswerk Schott & Gen. in Mainz 
for placing the glasses at our disposal and the Deutsche 
Tafelglas AG. (DETAG) in Weiden (Oberpfalz) for un- 


dertaking the grinding and polishing work. 
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COLOR SYMPOSIUM 


In the field of appearance problems, there has been rela- 
tively little coordination of effort in the measurement of 
the color of transparent and translucent materials. Against 
this background, ASTM Committee E-12 on Appearance 
scheduled a symposium to review the situation. 

A major objective was to reveal unevenness in the de- 
velopment and use of colorimetric methods in the several 
industries represented. This goal was successfully achieved 
and with it was obtained an awareness of problems in the 
colorimetric field of sufficient potential interest to the 
participating industries to justify research effort and ex- 
penditure, preferably in the academic domain. 

Available through the American Society for Testing 
Materials, 1916 Race Street, Philadelphia 3, Pa., is “Sym- 
posium on Color of Transparent, Translucent Products,” 


32 pages, $2.00. 
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GLASS BLANK MOLDS... 

(Continued from page 145) 

tion of lubricant. When using the protected mold, it was 
found necessary to swab with lubricant no more frequently 
than every 7 hours. Standard practice with cast-iron molds 
calls for swabbing as often as every 20 minutes. 


Properties of the Alloy Surface 


The No. 4 Colmonoy alloy used in this application has 
been selected because of its easier machinability. The coat- 
ing is applied by the Sprayweld process and is used in 
powder form. It is a nickel-base alloy containing chro- 
nium, boron and nickel and has a Rockwell C hardness 
from 35 to 40. No. 4 alloy is non-magnetic, has a specific 
gravity of 8.22 and melts at 2025°F. 

Outstanding among its physical properties is its high 

‘sistance to corrosion. Further, No. 4 alloy has very good 
i npact and galling resistance, good abrasion resistance 
end excellent red hardness. 

Two other Colmonoy alloys, Nos. 5 and 6, having Rock- 

ell C hardnesses ranging from 45 to 61 can also be 
“praywelded. Like No. 4, these alloys have high corrosion 
resistance in addition to high resistance to oxidation at 

evated temperatures. 


ther Glass Industry Applications 


Colmonoy No. 6 hard-facing alloy is being Spraywelded 
to extend the life of glass plungers. Chips, cracks and flaws 
in cast iron bottle molds can easily be repaired with, No. 
20 oxy-acetylene rod applied with a torch. Castings of 
Colmonoy No. 4 are in use as thimble inserts. The wearing 
parts of various types of cullet crushers have been hard- 
faced with excellent results using No. 1 alloy applied by 
the d-c electric arc process. Colmonoy sweat-on paste ap- 
plied with a brush or spatula and fused by the carbon arc 
method is being used to provide a wear-resistant coating 
for cullet chutes. 


The Alloy Spraying Unit 


The complete alloy spraying unit, including pistol, 
hopper, carburetor, hoses, air regulator and air filter is 
mounted on a panel that can be attached to a wall or a 
stand adjacent to the processing location. To use this 
equipment, an auxiliary oxygen and acetylene tank and a 
source of air capable of delivering 10 cfm of dry air to 
60 psi pressure are required. 





LACLEDE-CHRISTY NAMES 
WORKS MANAGERS 


R. J. Kiefer, Assistant General Superintendent, Refrac- 
tories Division, has been promoted to District Works 
Manager, according to an announcement by C. I. Young, 
Vice President of Operations. Mr. Kiefer will be in charge 
of the company’s plants at Bessemer, Alabama, Canon 
City, Colorado, Clearfield and Osceola Mills, Pa., Ottawa, 
Illinois, and Factories No. 1 and No. 3 in St. Louis. 

L. L. Cook, General Superintendent of Glass Industry 
Refractories and Refractory Specialties, has been pro- 
moted to District Works Manager. Mr. Cook will be in 
charge of the following production: glass industry refrac- 
tories and specialties, silica brick made in St. Louis, and 
vitrified clay pipe and drain tile. He has been in the 
Operations Division of Laclede-Christy since 1940. 
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EXACT WEIGHT SCALE 


designed specifically for 


checkweighing hot glassware 


This EXACT WEIGHT scale is used in many plants 
for checking the weight of bottles and glassware items 
as they come from the hot lehr. The commodity plat- 
ter has a transcite covering which protects ware 
against damage from contact with cold metal. 


Scale is equipped with two 5” platters. Adjustable, 
hydraulic damping device brings weight indicator to 
rest quickly, gives accurate reading at a glance. One 
inch on dial equals 1 ounce over-and-under, gradua- 
tions by 14 ounce. Send coupon for complete details. 


Sales & Service from Coast to Coast 
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Better quality control Zoales 


Better cost control 


THE EXACT WEIGHT SCALE COMPANY 


952 W. Fifth Avenue, Columbus 8, Ohio 
In Canada: P.O. Box 179, Station S, Toronto 18, Ont. 
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RESEARCH DIGEST... 

(Continued from page 151) 

sulphate remain suspended in the molten glass and crys- 
tallize on cooling. These sodium sulphate inclusions do 
not usually contain any gas, but are commonly classified 
as blisters. 

(c) Fuel-oil Spray. It happens at times for a variety 
of reasons that a stream of coarse fuel-oil droplets strikes 
the glass surface covering it with blisters. This may occur 
in forehearths, revolving pots or feeders. 

Feeding and Forming. In the case of feeder-fed ma- 
chines, blisters may form in the blank molds due to too 
long and too narrow gobs, particularly if the gobs drop 
off center. or due to excessive lubrication of tips. Blisters 
may also form at the plunger and the orifice, e.g., if the 
plunger lifts above the glass level or is rubbing against 
the orifice ring or if its tip is worn in an irregular fashion. 
An open joint between the upper bushing and the orifice 
is a common source of large air blisters. Too cold surface 
glass at the plunger may also cause blister trouble. Ex- 
cessive lubrication of shears may cause white marks con- 
sisting of minute blisters. 

On machines where the glass is gathered by suction 
from a forehearth or a revolving pot, strings of bubbles 
can be formed if the bottom of a suction mold is not fully 
immersed in the glass. Another example is the “cut-off” 
blister. Gas is entrapped by the glass cut off from under 
the suction mold as it falls into the pot. These bubbles 
may be picked up later. 

Electrical Actions. An electrical potential applied to 
molten glass causes evolution of bubbles (oxygen). This 





may happen in a feeder if a metal thermocouple sheath 
is not insulated from the feeder cradle. In the electrical 
melting process (using A.C.), excessive current densities 
may lead to the evolution of gas at the electrodes. 

The method of examination used by the authors is in 
brief as follows: A strip of glass containing a bubble or 
blister is cut from the glass sample using a glass cutter 
and a microflame. The bubble is elongated into a capillary 
using a lamp-working flame. After a capillary has been 
drawn, its end is broken under a confining liquid and the 
length of the part which remains unfilled with the liquid 
is measured by means of a traveling microscope. The con- 
fining liquid is then expelled and suitable absorbents 
then introduced, measuring the decrease in volume ajter 
each introduction. Sulphur and carbon dioxide are ab- 
sorbed with 50 per cent potassium hydroxide solution, 
oxygen is absorbed by an alkaline solution of pyrogailol 
and carbon monoxide by an ammoniacal solution of 
cuprous chloride. 

Pressure at room temperature in a bubble or blister in 
glass must always be much below atmospheric. When a 
capillary is measured after the introduction of a confining 
liquid, the ratio of the gas-filled part to the total length 
after breaking gives approximate value of pressure in re- 
lation to the atmosphere. The authors conclude that the 
capillary technique for analyzing the gas content of 
blisters in glassware is sufficiently accurate to help in es- 
tablishing their origin. 

It is necessary to analyze not less than about ten blisters 
from every complaint because very often the blisters are 
of more than one origin. Several results are also necessary 
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f If you’re making (or plan to make) diodes, 
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cathode ray tubes, or other electronic tubes 
or component parts, take full advantage of 
Kahle’s invaluable experience. 

With Kahle methods and “know-how” 
you’re sure of getting exactly the right 
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The qualities that make near 
perfect silica are endowed by 
nature—they are inherent in 
the raw material itself. 








SILICA SANDS 


Few areas of the earth contain deposits to 
equal those at Ottawa. Few indeed are the 
refining processes to equal that which 
Ottawa Silica Company employs to insure 
you of one of the finest products in the 
world. 

We ship via two of the nation’s trunk line 
railroads—your guarantee of speedy, effi- 
cient service. 


OTTAWA 


SILICA COMPANY 


PLANTS LOCATED IN 
OTTAWA, ILL. AND ROCKWOOD, MICH. 
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to obtain an average composition for a group of blisters 
of a common origin. 

The chemical analysis of the gas contents should be ac- 
companied by the determination of internal pressure in a 
blister and by the microscopic examination of the deposits 
(if any). The value of pressure and the pressure and type 
of deposits are characteristic for certain blister origins. 


L-0-F NAMES 
INSPECTION SUPERVISOR 


Robert P. Gibbs, formerly Manager of the wartime Plexi- 
elas plant of Libbey-Owens-Ford Glass Company and 
nore recently an assistant to C. W. Davis, Vice President 
in charge of Production, has been given supervision of 
ihe quality inspection group, it has been announced by 
\r. Davis. Mr. Gibbs will retain his supervision of pack- 
aging and shipping and also continue to serve as co- 
ordinator of bent glass. 

Mr. Gibbs, a graduate of University of Illinois in 1934, 
joined Libbey-Owens-Ford the same year. He later entered 
the laminating plant in Toledo, after which he took up the 
wartime duties in the Plexiglas plant. Since 1946 he has 
devoted most of his efforts to automotive windshield de- 
\elopment work and packaging. 


e Howard Mehr has joined the Public Relations Depart- 
ment of Selas Corporation of America, it has been an- 
nounced by Ernest S. Kopecki, Manager of Public Rela- 
tions and Promotion. 





PPG ELECTS 
VICE PRESIDENT 


Charles R. Fay, Comptroller of Pittsburgh Plate Glass 
Company since 1944, has been elected Vice President and 
Comptroller of the firm. 

During 1953 and again in 1954, Mr. Fay served as con- 
sultant to the House Appropriations Committee during the 
time of its consideration of the national budget. Currently, 
he is serving as President of the Controllers Institute of 
America. 

Before joining PPG in 1944, Mr. Fay had been associ- 
ated with Westinghouse for 19 years, finally serving as 
Assistant to the Vice President in charge of Contract 
Terminations. 


BURRELL ELECTS 
VICE PRESIDENT 


Lloyd V. Guild has been elected Vice President in charge 
of Research and Product Development for Burrell Corpo- 
ration. 

With the firm since 1941 as Research Director, Mr. 
Guild has improved many scientific products and has de- 
veloped several new methods for gas analysts, chemists 
and metallurgists. He is a graduate of the University of 
Pittsburgh with a degree in chemical engineering. 


@ A hot repair, which has been in process for the past 
three weeks on one of the furnaces at the Okmulgee fac- 
tory of the American Window Glass Company. has been 
completed, according to Albert S. Crandon. President. 
This furnace is now back in production, and the Okmulgee 
factory is again operating at full capacity. 
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GLASS PROBLEMS ? ? ? Call Dr. Charles Eisler 


We can supply equipment for many glass problems. 
Glass Lathes, Glass Cutters, Wet or Dry Silent Blast Torches, Cross Fires, Ribbon 
Fires, Gas and Oxygen Burners, Indexing Turntables, Sealing, Ampule and Bulb 
Blowing Machines, etc., etc. 
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HIDDEN COSTS 
RAW MATERIALS? 


Yes, often there are hidden costs 





in raw materials and Calumite 
offers advantages which help to 


eliminate them. 


In addition to greater glass sta- 
bility, easier melting and _ in- 
creased production, Calumite 


provides these extras: 


e less superstructure attack 


and less stone loss. 


e markedly reduced vola- 
tile attack and batch 
carry-out. 


e longer checker life and 


furnace efficiency. 


Calumite, in delivering these “ex- 
tras’, helps to eliminate the hid- 


den costs in raw materials. 


he I 


HAMILTON, OHIO 






































INDEX TO ADVERTISERS 


American Potash & Chemical Corp. ......... 121 
Cobemeste Come, TA sco se howe seconde 172 
Carborundum Company, The ..... sais a. Bk ws 
Corhart Refractories Company .............. 119 
Diamond Alkali Company ................ 126 
Deaieaield B: Gu, Gace; Bi Be bien 5 ee os 127 
du Pont de Nemours & Co., Inc., FE. I. ...... 131 
Eisler Engineering Company .............. 171 
Exact Weight Scale Company .............. 169 
Forter-Teichmann Company ................ 171 
PegmiepTemaeet, TRE... 8 ...\o con oe ecsipuaterne 117 


Harbison-Walker Refractories Company .... 129 


Harshaw Chemical Company, The .......... 132 
International Minerals & Chemical Co., Con- 

solidated Feldspar Division .............. 163 
Kahle Engineering Company .............. 170 
Kirk & Blum Manufacturing Company. ...Cover II 
Laclede-Christy Company .................. 157 
Mathieson Chemicals, Olin Mathieson Chemi- 

OOF RNS Midaieviovacsess Peau we aren eran 153 
Mullite Refractories Company .............- 168 
Nitrogen Division, Allied Chemical & Dye 

A. sirsiain noose! oasis ances Dhaka see eae 159 
Olin Mathieson Chemical Corp., Industrial 

Cemscnhe TIWMGOD. .w. oc ek ey wees 153 
Ottawa Silica Company .................. 170 
Overmyer Mould Company ................ 130 
Pacific Coast Borax Company .............. 124 
Palmer & Associates, Delos M. ............ 171 
Sharp-Schuctz Company ..... 6.0.6 Sbsseees 171 
Solvay Process Div., 

Allied Chemical & Dye Corp. ............ 122 
Surface Combustion Corp. ............ Cover IV 
Taylor Sons Company, Chas. .......... Cover III 
Toledo Engineering Company .............. 162 
eee 125 
Walsh Refractories Corp..*. ..... . 0). nescence 120 
West End Chemical Company .............. 128 
Westvaco Chemical Div., Food Machinery 

i CS GORE. avs Vide cod aoe 165 
Wickwire Spencer Steel Div., 

Colorado Fuel & Iron Corp. .............. 155 
Wyandotte Chemicals Corp. ................ 160 














THE 





























GLASS INDUSTRY 


